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Mr. Michael Ribordy
Focused Feasibility Study
Sauget Area 2 Interim Groundwater Remedy

INDENTIFICATION OF REMEDIAL ACTION ALTERNATIVES
- Added jet-grout barrier wall to engineered barriers evaluation
- Added performance measures: mass loading, gradient control and bioaccumulation

INTERIM REMEDIAL ACTION OBJECTIVES
- Expanded remedial action objective discussion to provide rationale for focusing the 

Interim Groundwater Remedy on protecting the Mississippi River
- Added rationale for postponing "clean up the aquifer" remedial objective until 

performance of the RI/FS
- Added discussion for not considering groundwater contaminant transport via 

suspended solids a migration pathway that needs to be controlled by the Interim 
Groundwater Remedy

- Added chemical-specific ARARs list and analysis
- Added location-specific ARARs list and analysis
- Added I ERA identified ARARs for discharge to a POTW to action-specific ARARs list 

and analysis
- Added a discussion on chemical-specific ARARs waivers for interim remedial actions 

that manage or contain migration of an aqueous contaminant plume and will be 
followed by a final action that attains ARARs

EXECUTIVE SUMMARY
- Modified to reflect changes outlined below

Analytical Data
- Added surface water, sediment and fish tissue analytical results to Section 2.5.1.3 

Solutia Surface Water Sampling Plan
- Added surface water and sediment toxicity results to Section 2.5.1.3 Solutia Surface 

Water Sampling Plan
- Added benthic invertebrate community structure to Section 2.5.1.3 Solutia Surface 

Water Sampling Plan
- Added data quality, split samples and usability discussion to Section 2.5.1.3 Solutia

Surface Water Sampling Plan
Summary of Risks
- Added a discussion of fish tissue bioaccumulation to Section 2.6.2.3 Menzie-Cura 

(2001)
- Added a discussion of surface water and sediment toxicity to Section 2.6.2.3 Menzie-

Cura (2001)
Treatability Studies
- Added Sauget Area 2 Site R groundwater treatability study results to demonstrate that

site constituents can be treated using biodegradation and carbon adsorption 
Local Limits Evaluation
- Added a local limits evaluation to identify constituents with the potential to pass 

through or interfere with the American Bottoms Regional Treatment Facility
- Added an evaluation of the ability of the ABRTF to treat constituents with the potential 

to pass through or interfere with the POTW
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VOLUME II - DESIGN BASIS AND DESIGN

• Moved Design Basis and Pumping System Design into Volume 11

• Added preliminary designs for barrier wall and pump control system to Volume II

1
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• Volume II includes the following sections:
- Design Basis
- Barrier Wall Preliminary Design
- Pumping System Preliminary Design
- Pump Control System Preliminary Design

Mr. Michael Ribordy
Focused Feasibility Study
Sauget Area 2 Interim Groundwater Remedy

Added groundwater quality monitoring to determine mass load to river
Added groundwater level monitoring to demonstrate gradient control
Added bioaccumulation monitoring to evaluate impact of groundwater bypassing 
physical or hydraulic barrier
Removed sediment toxicity monitoring as a performance measure

6.0 COMPARATIVE ANALYSIS OF ALTERNATIVES
- No Action, Physical Barrier and Hydraulic Barrier Alternatives were compared
- Physical Barrier selected on basis of protectiveness, effectiveness, reduction of 

toxicity, mobility and volume and cost

5.0 DETAILED ANALYSIS OF ALTERNATIVES
- Added Alternative B - Physical Barrier that included institutional controls, installation 

and operation of a jet grout wall with three extraction wells pumping 303, 535 and 724 
gpm during high, average and low river stages, respectively, and mass loading, 
gradient control and bioaccumulation monitoring

- Added Alternative C - Hydraulic Barrier that included institutional controls, installation 
and operation of a hydraulic barrier pumping 606, 1070 and 1448 gpm during high, 
average and low river stages, respectively, and mass loading, gradient control and 
bioaccumulation monitoring

- No Action, Physical Barrier and Hydraulic Barrier Alternatives were evaluated using 
the seven CERCLA criteria

- Removed institutional controls and monitoring from Groundwater Alternative A - No 
Action

- Removed mass removal design basis
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1.0 EXECTUTIVE SUMMARY

1.1 Introduction

USEPA also stated that:

Page 1-1June 13, 2002

Significant concentrations of VOCs and SVOCs in sediment continue along and south of 
Site R, the approximate southern boundary of the groundwater contaminant plume;

Modeling predicts approximately 680,000 kg/year of SVOCs and VOCs are discharging to 
the river;

Historical groundwater data collected by Solutia in May 2000 indicates that contaminated 
groundwater discharges to the Mississippi River along at least a 2,000 foot length of the 
east bank adjacent to Site R;

Groundwater data at Site R correlates well with both the type and extent of contamination 
found in the Mississippi River sediment.

Contaminated groundwater discharging to the Mississippi River exceeds Illinois 
Environmental Protection Agency (lEPA) derived water quality criteria;

Sediment samples collected by USEPA in October and November 2001 and analyzed for 
VOCs and SVOCs show that sediment is contaminated with significant contributions of 
VOCs and SVOCs starting at the northern edge of Site R. This area is also the approximate 
northern boundary of the groundwater contaminant plume;

USEPA sediment data further documents exceedances of the lEPA derived water quality 
criteria; and

Focused Feasibility Study
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

On November 14, 2001, USEPA sent a Notification of Additional Work - Focused Feasibility 

Study, Groundwater Contamination Near Site R, Sauget Area 2 Site - St. Clair County, Illinois to 

Steven D. Smith of Solutia Inc., the Project Coordinator for the Sauget Area 2 Sites Group. In 

this letter, USEPA stated that the following:

"Based on the currently available groundwater and sediment information, it is 
apparent that groundwater, with contaminant concentrations above acceptable 
levels, is discharging from Site R to the Mississippi River. USEPA has 
determined that an immediate CERCLA response action is necessary to restrict 
the migration of the groundwater contamination and prevent an unacceptable 
discharge of contaminated groundwater to surface water in the vicinity of Site R. 
USEPA believes sufficient data currently exists to evaluate response actions to 
address the environmental concerns in connection with the groundwater 
contaminant plume at Site R.
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1.2 Sites Characterization

1.2.1 Sites Description

June 13, 2002 Page 1 - 2

The Sauget Area 2 Sites are located in the City of East St. Louis and the Villages of Sauget and 

Cahokia in St. Clair County, Illinois (Figure 2-1). Sauget Area 2 Sites consist of five inactive 

disposal sites: Site O, Site P, Site Q, Site R and Site S. These sites are located in an area 
historically used for heavy industry, including chemical manufacturing, metal refining and power

Focused Feasibility Study
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

This Sauget Area 2 Focused Feasibility Study (FFS) is submitted in response to USEPA’s 

November 14, 2001 Notification of Additional Work. Solutia is submitting this FFS, not the 

Sauget Area 2 Sites Group whose members declined to participate in preparation and submittal 

of this document. The Focused Feasibility Study addresses the discharge of impacted 

groundwater to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; 

Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other industrial facilities in the 

Sauget area (Figure 1-1). It is, in essence, a streamlined Feasibility Study (FS). The preamble 

of the NCP emphasizes the principle of streamlining which is intended to balance the desire for 

extensive alternatives analyses with a bias for initiating response actions as early as possible. 
In keeping with this principle of streamlining, the FFS only evaluates measures to abate the 

discharge of impacted groundwater to surface water. Consequently, the FFS will lead to an 

interim groundwater remedy for Sauget Area 2. A more comprehensive evaluation of the 

potential risks associated with Sauget Area 2 Sites O, P, Q, R and S will be performed and 

presented at the completion of the Sauget Area 2 Remedial Investigation/Feasibility Study 

(RI/FS). USEPA and the Sauget Area 2 Sites Group are currently finalizing the Support 

Sampling Plan that will be implemented to collect the data needed to prepare the Sauget Area 2 

RI/FS.

Pursuant to Section 2.5 - Additional Work of the November 24, 2000 
Administrative Order on Consent for the Sauget Area 2 Site, USEPA has 
determined that additional work is necessary to prepare a focused feasibility 
study (FS) to address the known groundwater contamination problem in the 
vicinity of Site R. Within 45 days of receipt of this letter, Respondent(s) shall 
submit to USEPA for approval a draft focused FS for the Site R groundwater 
contamination problem that is consistent with the attached scope of work 
(SOW)."
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VOCs Metals
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Site P - Operated by Sauget and Company from 1973 to approximately 1984, Site P was an 

lEPA-permitted landfill, accepting general wastes, including diatomaceous-earth filter cake from 

Edwin Cooper and non-chemical wastes from Monsanto.

generation and waste disposal. Currently the area is used for heavy industry, warehousing, 
bulk storage (coal, refined petroleum, lawn and garden products and grain), wastewater 

treatment, hazardous waste treatment, waste recycling and truck terminals. No residences are 

located within or adjacent to the study area.

with approximately two feet 

groundwater at Site O include:

Site Q - Disposal started at Site Q in the 1950s and continued until the 1970s. Allegedly, 

Sauget and Company started operation of a landfill south of the River Terminal in 1966 and 

terminated operations in 1973. This facility took various wastes including municipal waste, 

septic tank pumpings, drums, organic and inorganic wastes, solvents, pesticides and paint 

sludges. It also took plant trash from Monsanto, waste from other industrial facilities and 

demolition debris. USEPA conducted two response actions at Site Q; one in 1995 to remove 

drums exposed in the riverbank in the southwestern portion of the Site and another in

Focused Feasibility Study 
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S

Benzene
2-Butanone 
Chlorobenzene 
trans-1,2-Dichloroethene
Methylene Chloride
4-methyl-2-Pentanone
1,1,2,2-Tetrachoroethane
Tetrachloroethene 
Toluene
Trichloroethene

Arsenic
Cadmium
Lead

Site O - Site O consists of four closed lagoons constructed in 1965 at the Village of Sauget 

Wastewater Treatment Plant and placed in operation in 1966/1967. Between 1966/67 and 

approximately 1978, these lagoons were used to dispose of clarifier sludge from the wastewater 

treatment plant. They were closed in 1980 by stabilizing the sludge with lime and covering it 

of clean, low-permeability soil. Constituents detected in

SVOCs
4-Chloroaniline
1,2-Dichlorobenzene
1,4-Dichlorobenzene
4-Methylphenol
Phenol
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SVOCsVOCs

4-Chloroaniline

Metals and Inorganics

Arsenic

Cyanide 2-Nitroaniline

Acenaphthylene

VOCs SVOCs
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Aniline
2- Chloroaniline
3- Chloroaniline
4- Chloroaniline
2-Nitroaniline

3- Methylphenol
4- Methylphenol
2,4-Dimethylphenol
4-chloro-3-Methylphenol

4-Methylphenol
2,4-Dimethylphenol

Phenol
2-Chlorophenol
2, 4-Dichlorophenol
2,4,6-Trichlorophenol 
Pentachlorophenol
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Acetone
Benzene 
Bromoform
2-Butanone
Chlorobenzene

Benzene
Chlorobenzene
1,2-Dichloroethane
2-Hexanone
4-methyl-2-Pentanone
Toluene

Site R - Industrial Salvage and Disposal, Inc. (ISD) operated the River’s Edge Landfill for 

Monsanto from 1957 to 1977. Hazardous and non-hazardous bulk liquid and solid chemical 
wastes and drummed chemical wastes from Monsanto’s W.G. Krummrich plant and, to a lesser 

degree, its’ Queeny plant in St. Louis were disposed at Site R. Disposal began in the northern 

portion of the site and expanded southward. Wastes contained phenols, aromatic nitro 

compounds, aromatic amines, aromatic nitro amines, chlorinated aromatic hydrocarbons, 

aromatic and aliphatic carboxylic acids and condensation products of these compounds. A two 

to eight ft. thick, clay cover was installed on Site R in 1979 to cover the waste, limit infiltration 

through the landfill and prevent direct contact with the landfill material. In 1985, a 2,250 ft. long 

rock revetment was installed along the bank of the Mississippi River downgradient of Site R to 

prevent erosion of the riverbank and minimize the potential for the release of waste material 

from the landfill. Constituents detected in groundwater at Site R include:

1999/2000 to remove drums (3,271) and soil (17,032 tons) from two ponds located in the 

southeast corner of the Site. Constituents detected in groundwater at Site Q include:
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4-Nitroaniline 4-Nitrophenol

1.2.2 Geology/Hydrology/Hydrogeology
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Naphthalene
2-ChloroNaphthalene

Phenol
2-Chorophenol 
4-Chlorophenol
2,4-Dichlorophenol
2,4,6-T richlorophenol

Nitrobenzene
2- Nitrochlorobenzene
3- Nitrochlorobenzene
4- Nitrochlorobenzene

Benzoic Acid
Benzyl Alcohol 
bis(2-chloroethoxy)Methane 
bis(2-ethylhexyl)Phthalate
Chrysene
Fluoranthene
4-Nitrodiphenylamine 
n-Nitrosodiphenyamine
Pyrene

1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene
1.2.4- T richlorobenzene

Chloroethane
Chloroform 
Chloromethane
1.1- Dichloroethane
1.2- Dichloroethane
1.1- Dichloroethene 
Ethylbenzene
trans-1,2-Dichloroethene
Methylene Chloride
4-methyl-2-Pentanone
1.1.2.2- Tetrachloroethane 
Tetrachloroethene 
Toluene
1.1.1- Trichloroethane
Trichloroethene
Vinyl Chloride
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Site S - In the mid-1960s, solvent recovery began on the Clayton Chemical property, which is 

now owned by the Resource Recovery Group (RRG). The waste solvents were steam-stripped 
resulting in still bottoms that were allegedly disposed of in a shallow, on-site excavation that is 

now designated Site S. Historical aerial photographs indicate that Site S was potentially a 
waste and / or drum disposal area.

Geologic data show that the unconsolidated deposits beneath the Sauget Area 2 Sites range 

from 140 feet thick near the Mississippi River to about 100 feet in the eastern part of the study 

area. Three distinct hydrogeologic units can be identified: 1) a shallow hydrogeologic unit 

(SHU); 2) a middle hydrogeologic unit (MHU); and 3) a deep hydrogeologic unit (DHU). The 20 

feet thick SHU includes the Cahokia Alluvium (recent deposits) and the uppermost portion of the 

Henry Formation. This unit is fine-grained, silty sand with low to moderate permeability. The 30 

feet thick MHU, formed by the upper to middle, medium to coarse sand portions of the Henry 

Formation, contains higher permeability sands than found in the overlying Shallow 

Hydrogeologic Unit, and these sands become coarser with depth. At the bottom of the aquifer is 

the DHU, which includes the high permeability, coarse-grained deposits of the lower Henry 

Formation. This zone is 40 feet thick. In some areas, clays with limestone fragments were
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141.5 gpd/ft Not Available

165,000 gpd/ft 0.04

211.000 gpd/ft to

Note: Results are averages

Groundwater is not used as a water-supply source.

1.2.3 Threatened and Endangered Species

June 13, 2002 Page 1 - 6

Hydraulic 
Conductivity

0.002
0.100

Storage
Coefficient

Groundwater beneath Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, 

I and L; the W. G. Krummrich plant and other industries in the Sauget area flows generally from 

east to west, toward the Mississippi river. Aquifer tests performed over a span of 30 years have 

established characteristics such as transmissivity, hydraulic conductivity, storage coefficient and 

groundwater velocity. Tests have been conducted for all three (3) groundwater units and are 

summarized as follows:

encountered 10 to 15 feet above the bedrock. Evidently, these deposits are a limestone 

bedrock weathering residuum.

There are two federally listed endangered species that can potentially be found at (or adjacent 

to) the Sites: 1) the Indiana bat (Myotis sodalis) and 2) the pallid sturgeon (Scaphirhynchus 

albus). One federally listed threatened species recorded in St. Clair County is the decurrent 

false aster (Boltonia decurrens). K federally listed species that is known to winter in the region 

and identified in the area is the bald eagle {Haliaeetus leucocephalus). The bald eagle has 

been recently upgraded to threatened status from endangered by the USFWS. Several state- 

listed bird species are likely to utilize the Sites: the black-crowned night heron (Nycticorax 

nycticorax), little blue heron (Egretta caerulea), snowy egret (Egretta thula), great egret

2,600 gpd/ff 
(1.2 X 1 o ’ cm/s)

3,300 gpd/ft^ 
(1.6 X IO'’ cm/s)

9.5 gpd/ft^ 
(4x10'^ cm/s)

Focused Feasibility Study
Interim Groundwater Remedy 
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Transmissivity 
gpd/ft

Shallow
Hydrogeologic 
Unit________
Middle 
Hydrogeologic 
Unit
Deep 
Hydrogeologic 
Unit
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Alabama shad Alosa alabamae

brown bullhead

central mudminnow

greater redhorse
valenciennesi

1.2.4 Meteorology/Climatology

1.2.5 Groundwater Fate and Transport
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crystal darter

flathead chub sturgeon chub

trout-perch

alligator gar 

bigeye shiner 

blacknose shiner

Umbra limi

Crystallaria asprella

Platygobio gracilis

Moxostoma

highfin carpsucker

Iowa darter

Carpiodes velifer

Etheostoma exileAtractosteus spatula

Notropis boops 

Notropis heterolepis 

Ameiurus nebulosus

lake sturgeon 

mooneye 

northern pike 

pallid sturgeon 

sicklefin chub

Acipenser fulvescens

Hiodon tergisus

Esox lucius

Scaphirhynchus albus

Macrhybopsis meeki

Macrhybopsis gelida

Percopsis

omiscomaycus

{Casmerodius albus) and pied-billed grebe (Podilymbus podiceps). The great egret and pied­
billed grebe are listed as threatened by the State of Illinois; the other three species are listed as 

endangered by the State. Only the black-crowned night heron has been sighted within two 

miles of the Sites.

Additionally, there are 18 federally or state (either Illinois or Missouri) listed fish species that 

have been historically shown to be present in the main stem of the Mississippi River in the 

region of the Sites. Those species include:

Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S

The National Climatic Data Center (NCDC) describes the areas’ climate as modified continental, 

subject to four-season climate changes without the undue hardship of prolonged periods of 

extreme heat or high humidity. Normal annual precipitation for the area is slightly less than 34 

inches. Winter months are the driest, with an average total of about six (6) inches of 

precipitation and the spring months of March through May are normally the wettest, with normal 

precipitation of just under 10.5 inches.
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1.2.6 Source, Nature and Extent of Contamination

Constituents mobile in the groundwater system at Sauget Area 2 include:

VOCs SVOCs
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Acenapthylene
Aniline
Benzo(a)pyrene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol 
Bis(2-choroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate

Dimethylphenol
Di-n-butylphthalate 
Di-n-octylphthalate 
Fluouranthene
Hexachlorocylopentadiene
MethylNaphthalene
Methylphenol
Naphthalene
Nitrobenzene

Focused Feasibility Study
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Groundwater flow velocity is on the order of 0.02 feet per day (7 feet per year), 4 feet per day 
(1,500 feet per year) and 6 feet per day (2,200 feet per year), respectively, in the Shallow 

Hydrogeologic Unit, the Middle Hydrogeologic Unit and the Deep Hydrogeologic Unit. With 

groundwater flow rates of 4 to 6 feet per day, constituents migrating in the MHU and DHU could 

reach the Mississippi River in time periods as short as approximately 40 days and 25 days, 

respectively. Processes such as dispersion, dilution, biodegradation, adsorption, precipitation, 

etc. will retard or slow the movement of site-related constituents migrating toward the 

Mississippi River in the MHU and DHU. However, it is unlikely that these processes have much 

of an effect given the high groundwater flow velocities in the MHU and DHU and the short 

distance from Site R to the river.

Acetone
Benzene 
Bromoform 
2-Butanone 
Chlorobenzene 
Chloroethane 
Chloroform 
Dichloroethane 
Dichloroethylene

Three known groundwater concentration highs are present in groundwater beneath and 

upgradient of Sauget Area 2 Site R: 1) one at Sauget Area 2 Sites R and Q (Dog Leg) 

immediately adjacent to the Mississippi River, 2) another at the location of Sauget Area 2 Sites 

O and S and 3) a third at the W.G. Krummrich plant. A review of historical data for Sites O, Q, 

R and S and current data for the W.G. Krummrich plant indicates that these concentration highs 

are, at least in part, due to the migration of leachate and/or liquid wastes from the disposal sites 

and spills and leaks at the Krummrich plant. Other potential sources for groundwater 

contamination exist the Sauget area but information on what actual contamination is present in 

the groundwater from such operations is not known at this time.
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Metals

VOCs SVOCs
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Arsenic
Barium 
Cadmium

Nitrobiphenyl
Nitrophenol 
Pentachlorophenol 
Phenol 
Trichlorobenzene
Trichlorophenol

Ethyl Benzene
Methylene Chloride 
4-methyl-2-Pentanone
Trichloroethane
Trichloroethylene
Tetrachloroethane
Toluene
Vinyl Chloride 
Xylenes

Bis(2-chloroisopropyl)ether
Chloroaniline
4-chloro-3-methylphenol
Chlorophenol
Chrysene
Dichlorobenzene
Dichlorobenzidine 
Dichlorophenol

Chloroaniline
Chlorophenol 
Dichlorobenzene 
Dichlorophenol
Naphthalene 
Nitroaniline 
Nitrobenzene

Nitrochlorobenzene
Nitrodiphenylamine 
Nitrophenol 
n-Nitrosodiphenylamine
Pentachlorophenol
Phenol
Pyrene
Trichlorophenol

Constituents mobile in groundwater at the W.G. Krummrich plant, in concentrations higher than 

the lEPA Tiered Approach to Cleanup Objectives (TACO) Tier 1 Industrial Criteria, are listed 
below:

Focused Feasibility Study 
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Chromium
Cobalt
Lead

Nickel
Vanadium 
Zinc

Estimated mass loading to the Mississippi downgradient of Sauget Area 2 Sites O, Q (Dog Leg), 

R and S; Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other industrial 

facilities in the Sauget area is 220,000 kg/yr (484,000 pounds per year) or 603 kg/day (1,327 

pounds per day). This is lower than the estimate of 680,000 kg/year (1,496,000 pounds per 
year) included in USEPA’s November 14, 2001 Notification of Additional Work. Since the 

Agency did not provide a basis for its mass-loading estimate, it is not possible to reconcile the 
difference between these two estimates.

Benzene
Chlorobenzene
1,2-Dichloroethene
Ethylbenzene
Methyl Isobutyl Ketone 
Methylene Chloride
Toluene
1,1,1-Trichloroethane
Xylene
Vinyl Chloride
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1.2.7 Human Health Risk Assessment

VOCs SVOCs Pesticides/PCBs Metals

2,4-Dimethylphenol

Naphthalene

Potential exposure pathways are summarized below:

Chemical Source Potential Receptors

Direct Contact Clay Cap

Air Clay Cap

Surface Water

June 13, 2002 Page 1 -10

Aniline
4-Chloroaniline

Dermal Contact with and 
Ingestion of 

River Sediments

Inhalation of 
VOCs and Dust

On-Site Maintenance 
Workers

On-Site Maintenance 
Workers

1,2-Dichlorobenzene 
Nitrobenzene
2-Nitrochlorobenzene

Phenol
2-Chlorophenol
2,4-Dichlorophenol
2,4,6-T richlorophenol 
Pentachlorophenol

Potential
Exposure Pathway

Groundwater
Discharge to 

Surface Water

Potential
Exposure Scenario

Antimony
Arsenic 
Beryllium 
Boron 
Nickel 
Thallium 
Cyanide

Trespassing Users of
Mississippi River

Focused Feasibility Study 
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• Benzene •
• Chlorobenzene •
• 1,2-Dichloroethane
• Dichloroethylene •
• Methyl Chloride •
• Methylene Chloride •
• Tetrachloroethylene
• Vinyl Chloride •

Dermal Contact with and 
Incidental Ingestion of 

Soil

• alpha-BHC
• PCBs

Dynamac Corporation’s Fort Lee, New Jersey office and Geraghty & Miller’s Bethpage, New 

York office prepared a Human Health Risk Assessment for Site R using data collected during an 

RI/FS required by an AOC with lEPA. Using data from prior site investigations, the risk 

assessors identified 29 chemicals of potential concern (COPCs):
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Fish Ingestion

Worst-Case Exposures Average-Case ExposuresPathway

4.5 X 10’^ NA 6.2 X 10 ® NA

8.9x10’^ 1.2 X 10'^ NANA

9.5x10’^ 1.1 x 10®NA NA

3.4x10-® 8.1 X 10-®2.3x10-® 1.9x10'^Total

Overall Total 5.7x10-® 2.7x10-^

Notes:

Pagel -11June 13, 2002

On-Site
Worker

NA
NA
NA

NA
NA 
NA

Local
Resident

3.4x10’®
8.1 X 10’®
1.2 X 10®

NA
NA 
NA

NA
NA
NA

NA 
NA 
NA

NA 
NA 
NA

8.7x10’^
4.9x10’^
1.4x10®

Local
Resident

On-Site 
Worker

Commercial and
Recreational Users of 

Mississippi River

1.3x10®
7.6 X 10’^
2.1 xIO®

Inhalation
Volatile Organics

Potential carcinogenic risks associated with realistic exposure scenarios for identified receptor 

groups indicated that the potential excess cancer risks for on-site workers and area residents 

consuming fish were less than 2.7 x 10’^ for all pathways combined. Even under worst-case 

exposure assumptions, the estimated excess lifetime carcinogenic risk for all pathways 

combined was 5.7 x 10'®. Risk assessment results for the exposure pathways are summarized 

below:

Focused Feasibility Study 
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5.2 X IQ-®
2.9 X 10 ®
8.1 xIO®

Dermal Contact 
Surface Materials 
Surface Water

Adult 
Child
Total

Incidental Ingestion
Surface Materials
Surface Water

Adult
Child
Total

Fish Ingestion
Adult
Child
Total
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Worst-Case Exposures Average-Case ExposuresPathway

NA <’6.2 X 10’^ NA 3.1 xlQ-^

2.2x10-3 1.1 xlO-3NA NA

5.0x10-3 2.1 xIO-^ NANA

Overall Total 5.1 xIO-’ 1.5x10-2

1.2.8 Ecological Risk Assessment

Page 1 -12June 13, 2002

NA 
NA

NA 
NA

Local
Resident

1.1 xIO'^
3.9x10’’

On-Site
Worker

3.0x10-3
1.0x10-2

5.4x10-2
1.7x10-’

NA
NA

NA 
NA

NA 
NA

NA
NA

Total Adult 
Total Child

3.0x10-3
1.0x10’2

On-Site
Worker

1.7x10-*
2.3x10-3

Local 
Resident

6.1 xlO-2
2.2x10’

1) Not applicable, pathway not available to this receptor group.
2) Conservatively assumes that a receptor will be exposed via all pathways.

Inhalation
Volatile Organics

Notes:

1) Not applicable, pathway not available to this receptor group.
2) Conservatively assumes that a receptor will be exposed via all pathways.
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7.9x10-3
NA

1.6x10-3
NA

Dermal Contact 
Surface Materials
Surface Water

Adult 
Child

Incidental Ingestion
Surface Materials
Surface Water

Adult
Child

With respect to noncarcinogenic hazards, the analysis indicated that the hazard indices for all 

receptor groups and pathways combined were less than one for realistic exposure scenarios. 

Under worst-case assumptions, the combined hazard index was also less than one. Risk 

assessment results for the exposure pathways are summarized below:

Fish Ingestion
Adult
Child
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Potential complete exposure pathways in the study area include:

• Sediment to benthic invertebrates via direct contact and ingestion;

• Surface water to invertebrates and fish through direct contact and ingestion;

• Benthic biota to higher order predators (e.g. fish) through the food chain; and

• Fish to piscivorous fish, mammals and birds via ingestion.

COPCs included the following constituents:

Sediment Water Fish

VOCs

June 13,2002 Page 1 -13
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Acetone
Benzene
2-Butanone 
Carbon Disulfide 
Chlorobenzene 
Chloroethane 
Chloroform
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
Ethylbenzene
Methylene Chloride 
4-methyl-2-Pentanone 
T etrachloroethylene

In June 2001, Menzie-Cura and Associates completed a Baseline Ecological Risk Assessment 
for the Mississippi River immediately downgradient of Site R. This baseline ecological risk 

assessment for the aquatic habitat adjacent to the W.G. Krummrich plant in Sauget, Illinois 

addressed surface water and sediment in the Mississippi River adjacent to Sauget Area 2 Site 

R. Study area boundaries, which extended approximately 2000 feet along the riverbank and 

300 feet into the river channel, were defined during a reconnaissance survey completed in 

September 2000 to include groundwater discharging from Sauget Area 2 Sites O, Q (Dog Leg), 

R and S; Sauget Area 1 Sites G, H, I and L; the W. G. Krummrich plant and other industrial 

facilities in the Sauget area. Surface water, sediment and fish tissues samples were collected in 

October and November 2000.
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SVOCs

Pesticides

Herbicides
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4-Bromophenylphenylether
4-Chloroaniline
2-Chlorophenol
1,2-Dichlorobenzene
1.4- Dichlorobenzene
2.4- Dichlorophenol
2.4- Dimethlyphenol
2.4- Dinitrotoluene
2- Methylphenol
3- Methylphenol
4- Methylphenol
Naphthalene
2-Nitroaniline
Nitrobenzene
Phenol
2.4,6-Trichlorophenol

Toluene
Trans-1,2-Dichloroethylene
Trichloroethylene
Vinyl Chloride
Xylenes
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alpha-BHC 
alpha-Chlordane 
gamma-Chlordane 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Dieldrin 
Endosulfan I 
Endrin 
Endrin aldehyde 
Heptachlor epoxide

2,4-D
Dicamba 
Dichloroprop 
MCPP 
Pentachlorophenol
2,4,5-T
Silvex
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Dioxin

Menzie-Cura’s Ecological Risk Assessment indicates that:

• Fish species are at risk from exposure to sediment based on the results of toxicity testing;
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• Fish are accumulating compounds, specifically MCPP [Methyl Chlorophenoxy Propionic

Acid], detected in study area sediments but not detected in reference sediments.
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• Fish prey, such as planktonic invertebrates, are at risk from exposure to surface water 

based on toxicity tests. Planktonic invertebrates do serve as a prey base for fish species, 

however, the assessment assumes that they are exposed to surface water at the sediment­

surface water interface. In reality, they are exposed to dynamic water concentrations 

reflecting dilution and dispersion in the high-energy riverine environment. Benthic 

organisms are also at risk from exposure to sediment based on laboratory toxicity tests. 

However, the inherent high-energy physical environment in the study area in the Mississippi 

River limits the number of benthic invertebrates. Therefore, benthic invertebrates are not 

abundant and are not considered an important prey component for fish at the site.

Species selected as potential receptors represent the ecological community and its sensitivity to 

the contaminants of concern and were arrived at based, in part, on knowledge of the area and 

discussions with USEPA and local professional fishermen. The ecological receptors selected 

for evaluation included: benthic invertebrates as a prey base for fish, local fin fish, great blue 

heron, osprey and river otter. In this assessment, drum, gizzard shad and channel catfish 

represent major groups of fish in the Mississippi River. They represent a bottom feeder, forage 

fish and a predator/omnivore bottom-feeding fish, respectively. Two assessment endpoints 

were used in this ecological risk assessment: 1) sustainability (survival, growth and 

reproduction) of warm water fish species typical of those found in similar habitats (incorporates 

the assessment of aquatic invertebrates); and 2) survival, growth and reproduction of local 

populations of aquatic wildlife represented by osprey, great blue heron and river otter.
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1.3 Interim Remedial Action Objectives
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• Mitigate or abate the discharge of groundwater to the Mississippi River so that the impact is 
"insignificant" or "acceptable".

• Prevent or abate actual or potential exposure to nearby human populations (including 
workers), animals or the food chain from hazardous substances, pollutants or contaminants;

• Achieve acceptable chemical-specific contaminant levels, or range of levels, for all 
applicable exposure routes;

Based on the risks associated with the discharge of impacted groundwater to surface water 

downgradient of Sauget Sites O, Q (Dog Leg), R and S; Sauget Sites G, H, I and L; the W.G. 

Krummrich plant and other industrial facilities in the Sauget area, the following Remedial Action 

Objectives were identified for the Interim Remedial Action:

• Mitigate or abate other situations or factors that may pose threats to public health, welfare or 
the environment; and

• There are a number of compounds without applicable sediment, surface water or tissue 

guidelines. Comparisons of study area concentrations to reference concentrations indicate 

that a subset is found in concentrations in study area media that exceed the concentrations 

in reference media.

• In general, the impacts occur within 300 feet of the shoreline. All toxicity tests resulting in 

potential toxicity occurred within 150 feet of shore, with the exception of one station (PDA-4) 

at 300 feet. This station is located downstream of the wing dam in an area where surface 

waters are more protected from the strong currents.

• There is a low potential risk to wildlife foraging on the media (sediment, surface water and

fish) in the study area.

• VOCs, SVOCs, and one herbicide are elevated at the surface water stations with toxicity, 

and VOCs, and herbicides are elevated at the sediment stations with toxicity.

Focused Feasibility Study
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• Prevent or abate actual or potential contamination of drinking water supplies and 
ecosystems;
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For these reasons, the goal of the Interim Groundwater Remedy is to protect the Mississippi 

River by reducing mass loading to the river and, thereby, abating:

Focused Feasibility Study
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• Exposure of human populations, animals or the food chain to contaminants;

• Contamination of drinking water supplies and ecosystems;

• Chemical-specific contamination for all applicable exposure routes; and
• Threats to public health, welfare or the environment.

Using "protect the river" as the primary remedial action objective for the Interim Groundwater 

Remedy would also reduce the impact of groundwater discharging to surface water to 

"insignificant" or "acceptable" levels, as required by the May 3, 2000 W.G. Krummrich RCRA 

AOC (USEPA Docket No. R8H-5-00-003), if groundwater from the Krummrich plant discharges 

to the Mississippi River at unacceptable levels.

An Interim Groundwater Remedy can be implemented to abate aquatic impacts while the 

Sauget Area 2 Remedial Investigation/Feasibility Study is being performed to evaluate remedial 

alternatives that will abate impacts on groundwater. Once the Sauget Area 2 RI/FS is 

completed, a Final Groundwater Remedy can be selected.

Focusing Interim Groundwater Remedy RAOs on the aquatic ecosystem is appropriate because 

sediment, surface water and fish tissue sampling, conducted in October and November 2000 as 

part of the W.G. Krummrich RCRA AOC, demonstrated that groundwater discharging to surface 

water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, 

I and L; the W.G. Krummrich plant and other industries in the Sauget area adversely impacted 

the Mississippi River. Impacts due to the discharge of groundwater to surface water are 

confined to an area approximately 2000 feet long (coinciding with the north and south 

boundaries of Sauget Area 2 Site R) and 300 feet from shore immediately downgradient of Site 

R. Installation of a physical or hydraulic barrier downgradient of Sauget Area 2 Site R will 

reduce mass loading to the Mississippi River. Reduction of mass loading will abate aquatic 

organism exposure to impacted groundwater, contamination of ecosystems and sediment 

toxicity.
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1.4 Identification of Interim Remedial Alternatives

General response actions for the groundwater discharge to surface water include the following:

1.4.1 Institutional Controls
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The following sections describe technology types and process options for groundwater that 
could satisfy the remedial action objectives for the discharge of groundwater to surface water 
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and 
L; the W.G. Krummrich plant and other industrial facilities in the Sauget area.

Institutional Controls
- Access Restrictions
- Warning Signs
- Community Relations

• Engineered Barriers
- Physical Barriers

- Slurry Walls
- Jet Grout Walls

- Hydraulic Barriers
• Monitoring

- Groundwater Water Quality Monitoring
- Groundwater Level Monitoring
- Bioaccumulation Monitoring

Mass loading, gradient control and sediment and surface water quality are appropriate 
performance measures for these Interim Groundwater Remedy remedial action objectives.

Institutional controls can include access restrictions to the area of interest, as well as regulations 
restricting specific activity within the area of interest. Institutional controls already in place 
include fencing of Sites 0 and R and excavation restrictions at Site R to prevent trenching 
without appropriate protection of construction workers. Additional institutional controls, such as 
posting, could be implemented to prevent recreational fishing in the affected area.

Focused Feasibility Study
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1.4.2 Engineered Barriers
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Engineered barriers selected for screening include two physical barriers (slurry walls and jet- 
grouted walls) and a hydraulic barrier.

Community Relations - Community relations may include an information campaign designed 
to ensure public awareness about the risks, if any, associated with potential ingestion of caught 
in the plume discharge area.

Engineered barriers are designed to mitigate discharge of groundwater with contaminant 
concentrations in excess of standard. Engineered barriers could potentially be placed adjacent 
to source areas, or they could be placed near the downgradient boundary of the Sauget Area 2 
Sites. Since an interim remedial action is needed to abate the impact resulting from the 
discharge of impacted groundwater from Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget 
Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other industries in the Sauget area, it 
is appropriate to install an engineered barrier immediately adjacent to the Mississippi River 
downgradient of these sites.

Warning Signs - Warning signs discourage access and unauthorized excavation activities. 
They can be posted on security fencing and in other areas as needed. Implementation will be in 
conjunction with the response action for the discharge of groundwater to surface water 
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and 
L; the W.G. Krummrich plant and other industrial facilities in the Sauget area.
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Access Restrictions - Access restrictions include physical restrictions such as the use of 
fencing and locked gates. Access to Site R is already controlled by the presence of fencing and 
locked gates. Restrictions are already in place for Site R that define requirements for training, 
protection and monitoring of construction and outdoor industrial workers. Industrial and 
construction workers doing any type of invasive work are trained for high hazard material 
exposure, hazardous waste site operations, advised of the complete range of chemical and 
physical hazards to which they may be exposed, and provided with personal protective 
equipment to mitigate all identified inhalation, ingestion, and dermal contact risks.
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On-site disposal does not appear feasible unless the spoil can be stockpiled on Sauget Area 2 
Site R until a final remedy decision is made on Sauget Area 2 source areas. A temporary 
stockpile on the wet side of the USAGE floodwall may not be an appropriate management

Focused Feasibility Study
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Terminating the slurry wall at bedrock may be practicable because the amount of groundwater 
flow through weathered or fractured bedrock is likely to be a very small fraction of the flow in the 
alluvial aquifer. However, the second limiting issue comes into play if it is feasible to terminate 
the wall at bedrock. Slurry trenches are typically 2 to 3 feet wide. Consequently, construction 
of a 3,500 ft. long slurry wall with an average depth of 120 ft. will result in 30,000 to 50,000 
cubic yards of spoil depending on trench width. Spoil disposal becomes a serious practicability 
issue if it can not be used as slurry trench backfill after mixing with low-permeability materials or 
if it can not be disposed on site. Most of the spoil will be sand-sized material, which is a suitable 
material for slurry trench backfill. Without compatibility testing it is not possible to determine 
whether or not the constituents present in the spoil will adversely affected its performance as 
backfill.

Considering that affected groundwater extends to depths in excess of 100 feet, a hanging slurry 
wall may not be a completely effective alternative for accomplishing the remedial objective of 
controlling or mitigating the discharge of impacted groundwater to the Mississippi River. 
Consequently, a hanging slurry wall was not considered further in this analysis.

Two site-specific issues appear to make installation of a fully penetrating slurry wall 
impracticable: 1) keying the slurry wall into bedrock and 2) slurry trench spoil disposal. It is not 
practical to key a slurry wall into bedrock at the 100 to 140 foot depths required at this site. In 
fact, USEPA publication 542-R-98-005, Evaluation of Subsurface Engineered Barriers at Waste 
Sites, August 1998, states, ‘The greatest difficulty in achieving adequate key depth was 
encountered at sites at which fractured bedrock occurred at depths of more than 70 feet below 
ground surface.”

Slurry Walls - Slurry walls are subsurface barriers that mitigate the horizontal flow of 
contaminants and groundwater. Permanent slurry walls are generally constructed with 
cementitious or pozzolanic agents that are mixed with in situ or imported earthen materials. 
Slurry walls generally can be hanging walls, which extend to a prescribed depth below surface, 
or fully-penetrating walls, which terminate at or are keyed into the underlying bedrock.
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alternative for this material because of the potential adverse consequences that could result 
during flood conditions. Off-site disposal of 30,000 cubic yards (45,000 tons) of spoil will cost 
$90,000,000, assuming $2,000 per ton for transportation and disposal, if Universal Treatment 
Standards need to be met prior to disposal in a hazardous waste landfill.
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Jet-grout walls generally can be hanging walls, which extend to a prescribed depth below 
surface, or fully penetrating walls, which terminate at bedrock. Considering that affected 
groundwater extends to depths in excess of 100 feet, a hanging jet-grout wall may not be a 
completely effective alternative for accomplishing the remedial objective of controlling or 
mitigating the discharge of impacted groundwater to the Mississippi River. Consequently, a 
hanging jet grout wall will not be considered further in this analysis. Terminating the jet-grout 
wall at bedrock may be practicable and is likely to achieve remedial objectives because the 
amount of groundwater flow through weathered or fractured bedrock is likely to be a very small 
fraction of the flow in the alluvial aquifer. Little or no spoil is generated during installation of a 
jet grout wall. As a result, a jet grout barrier wall is considered a practicable physical barrier wall 
technology.

Hydraulic Barriers - Hydraulic barriers consist of one or more groundwater recovery extraction 
wells that collect groundwater and contaminants and pump them to the surface. Hydraulic 
barriers provide containment both by intercepting contaminated groundwater and by providing 
hydraulic control. Installing a line of extraction wells along a riverbank will create a hydraulic 
barrier that captures impacted groundwater prior to its discharge to surface water. Design and 
operation of a hydraulic barrier need to be optimized to maximize the capture of impacted

Jet-Grouted Walls - Jet-grouted walls are subsurface barriers that mitigate the horizontal flow 
of contaminants and groundwater. Permanent jet-grouted walls are generally constructed with 
cementitious or pozzolanic agents that are mixed with in situ soils. Mixing is accomplished by 
inserting a rotating grouting rod into the subsurface. Low-permeability grout is pumped through 
the rod under very high pressure and mixes with the in-situ soil. This creates a column of low- 
permeability soil from bedrock to above the water table. A wall is constructed by installing 
contiguous soil/grout columns along the barrier wall alignment.

For these reasons, a fully penetratiing slurry wall will not be considered further, based on 
apparent impracticability.
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1.4.3 Monitoring
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groundwater and minimize recharge from the Mississippi River. If the area of influence of the 
hydraulic barrier were to extend into the Mississippi River, pumping and treatment costs would 
increase significantly without a corresponding increase in environmental protection.

Surface Water and Sediment Monitoring - Sediment and surface water samples will be 

collected in the plume discharge area downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R 

and S; Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other industries in the 

Sauget area to determine the effect of any contaminants migrating through, past or beneath the 
barrier wall and discharging to the Mississippi River. Impact will be determined by comparing 

constituent concentrations to site-specific, toxicity-based, protective concentrations derived from

Groundwater Quality Monitoring - Groundwater quality samples can be collected to ensure 
acceptable performance of any interim remedial action taken to abate the impact of groundwater 
discharging to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; 
Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other industrial facilities in the 
Sauget area. Monitoring well clusters can be constructed on the top of the riverbank 
immediately downgradient of Sauget Area 2 Site R to determine mass loading to the Mississippi 
River. Each well cluster can consist of monitoring wells screened in the Shallow, Middle and 
Deep Hydrogeologic Units. Groundwater quality samples can be collected from monitoring well 
clusters and analyzed for VOCs, SVOCs, Herbicides, Pesticides, Metals, Total Organic Carbon 
(TOC) and Total Dissolved Solids (TDS). Mass loading to the Mississippi River can be 
determined for each hydrogeologic unit (SHU, MHU and DHU). Total mass loading can be 
plotted over time to track changes in the amount of mass discharging to the Mississippi River.

Focused Feasibility Study
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Groundwater Level Monitoring - Groundwater level monitoring can be done to ensure 
acceptable performance of any interim remedial action implemented to abate the impact of 
groundwater discharging to surface water downgradient of Sauget Area 2 Sites 0, Q (Dog Leg), 
R and S; Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other industrial 
facilities in the Sauget area. Groundwater elevation data from water-level measurement 
piezometers can be used to assess whether or not gradient control is achieved if a physical or 
hydraulic barrier is installed to abate the discharge of impacted groundwater to the Mississippi 
River.
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1.5 Detailed Analysis of Interim Remedial Alternatives

• Groundwater Alternative A - No Action

• Groundwater Alternative B - Physical Barrier

• Groundwater Alternative C - Hydraulic Barrier

1.5.1 Groundwater Alternative A - No Action
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Institutional Controls
Hydraulic Barrier
Groundwater T reatment
Monitoring
- Groundwater Quality Monitoring
- Groundwater Level Monitoring
- Surface Water and Sediment Monitoring

Institutional Controls
Physical Barrier
Groundwater Treatment
Monitoring
- Groundwater Quality Monitoring
- Groundwater Level Monitoring
- Surface Water and Sediment Monitoring
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A physical or hydraulic barrier located at the downgradient edge of the impacted groundwater 
plume is the only effective interim remedy that will achieve the objective of protecting the 
Mississippi River from adverse impacts due to the discharge of groundwater from Sauget Area 2 
Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant 
and other industrial facilities in the Sauget area. For that reason, only three alternatives are 
compared in this Interim Groundwater Remedy Focused Feasibility Study:

existing sediment and surface water chemistry and toxicity data. In this context, it must be 

recognized that it may take some time for observable decreases in sediment concentration to 
occur after the installation of the barrier wall.

This alternative includes no actions to abate the impact of groundwater discharging to surface 
water downgradient of Sauget Area 2 Sites 0, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, 
I and L; the W.K. Krummrich plant and other industrial facilities in the Sauget area.
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1.5.2 Groundwater Alternative B - Physical Barrier
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Physical Barrier - A 3,500 ft. long, ''U"-shaped, fully penetrating, jet grout barrier wall will be 
installed between the downgradient boundary of Sauget Area 2 Site R and the Mississippi River 
(Figure 1 -2) to abate the discharge of impacted groundwater from Sauget Area 2 Sites O, Q 
(Dog Leg), R and S; Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other 
industries in the Sauget area. It will extend along the entire 2,000 ft. north/south length of Site R 
with the arms of the "U” extending approximately 750 ft. to the east (upgradient), past the 
eastern boundary of Site R and terminating before the USAGE floodwall.

Institutional Controls - Institutional controls will be utilized to limit fishing in the plume 
discharge area. Access to the Mississippi River in the plume discharge area is limited by 
existing fencing at Site R, a very steep riverbank and the absence of public roads leading to this 
area. Additional institutional controls would include warning signs posted at the top of the 
riverbank in the plume discharge area and in nearby river access areas. A public education 
program would be implemented to inform the public that fish in the impacted groundwater 
discharge area may contain site-related constituents and to assure public awareness of the 
potential risks, if any, that may be associated with consumption of fish caught in the plume 
discharge area. Routine maintenance and inspection of the condition and effectiveness of the 
institutional controls will be performed.

Implementation of a No Action alternative will not protect the Mississippi River from adverse 
ecological impact due to the discharge of impacted groundwater to surface water and the 
primary potential risk to human health will not be addressed. In addition, a No Action alternative 
is unlikely to be effective or permanent in the long-term because it does not provide for 
treatment beyond that afforded by natural processes. This alternative is readily implementable 
and there are no costs are associated with implementation.

Three partially penetrating groundwater recovery wells, capable of pumping a combined total of 
303 to 724 gpm, will be installed inside the ''U''-shaped barrier wall to control groundwater 
discharging to the wall. Modeling indicates that groundwater discharges to the Mississippi River 
for high, average and low river stage conditions are 303, 535 and 724 gpm, respectively. 
Pumping rates will be controlled by river stages. A river stage gage will be installed in the 
Mississippi River downgradient of Site R. Water level information from the gage will be sent by

Focused Feasibility Study 
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• 200 ft. South of the North End of Sauget Area 2 Site R
• Halfway Between North and Center Pumping Well

telemetry to a pump controller that will adjust variable frequency drives to produce the required 
pumping rates to control the groundwater discharging into the barrier wall.

A local limits evaluation indicates the potential for two constituents (4-Chloroaniline and 4- 
Nitroaniline) to pass through the ABRTF without treatment and the potential for four constituents 
(Aniline, 2-Chlorophenol. Pentachlorophenol and Phenol) to interfere with treatment system 
operation. These constituents were successfully treated (removals of 90 percent or greater) in a 
pilot-scale groundwater treatability study performed at Sauget Area 2 Site R in the early 1990s. 
Since the American Bottoms Regional Treatment Facility uses the same treatment processes 
(biodegradation and carbon adsorption) as were used in the Sauget Area 2 Site R groundwater 
treatability study, the POTW should be able to treat this groundwater discharge. American 
Bottoms submitted an NPDES permit renewal application to lEPA in October 2001 that included 
this groundwater discharge.

Groundwater Treatment - Extracted groundwater will be routed to the American Bottoms 

Regional Treatment Facility (ABRTF) via subsurface pipeline installed in existing pipeline 

easements starting at the north end of Sauget Area 2 Site R and extending to the western 

boundary of Lot F. At the western boundary of Lot F, property owned by Solutia, the pipeline 

will turn south and connect with the Village of Sauget trunk sewer leading to the PChem Plant. 

Existing easements and access points for raw material and finished product pipelines allows 

ready installation of the extracted groundwater pipeline beneath the floodwall and railroad tracks 

and avoids the time consuming process of obtaining access and easements on alternative 

routes.
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Groundwater Quality Monitoring - Groundwater quality samples will be collected 

downgradient of the physical barrier to determine mass loading to the Mississippi River resulting 

from any contaminants migrating through, past or beneath the barrier wall. Groundwater quality 

samples will be collected from four monitoring well clusters and analyzed for VOCs, SVOCs, 

Herbicides, Pesticides and Metals. TOC and TDS will also be determined for each sample. 

Monitoring well clusters will be constructed on the top of the riverbank downgradient of the 

following locations immediately adjacent to the Mississippi River (Figure 1-2):
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Groundwater samples will be collected quarterly for five years and semiannually thereafter.
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Groundwater levels will be monitored at the physical barrier to determine if gradient control is 

achieved. Gradient control will be determined by;

Mass loading to the Mississippi River will be determined for each hydrogeologic unit (SHU, 

MHU and DHU). Total mass loading will be plotted over time to track changes in the amount of 

mass discharging to the Mississippi River.

• Comparing the water-level elevations in one pair of fully penetrating water-level piezometers 

installed at the northwest corner of the physical barrier and one pair of piezometers installed 

at its southwest corner (Figure 1-2). One piezometer of each pair will be installed inside the 

barrier wall and one will be installed outside it. Pumping wells and water-level piezometers 
will be located on the same north/south line. Pumping rates will be adjusted so that the

Each well cluster will consist of monitoring wells screened in the Shallow, Middle and Deep 

Hydrogeologic Units. A total of twelve monitoring wells will be installed. Figure 1-2 depicts the 

planned monitoring well network. Soil samples from borings completed for the purpose of 

installing groundwater-quality monitoring wells and groundwater extraction wells and/or 

obtaining geotechnical information on subsurface soils will be screened for the presence of 

NAPL. In addition, existing wells downgradient of Sauget Area 2 Site R will be measured for 

accumulation of NAPL.

• Halfway Between South and Center Pumping Well
• 200 Ft. North of the South End of Site R"
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Groundwater Level Monitoring - Groundwater level monitoring will be done to ensure 

acceptable performance of the physical barrier installed to abate the impact of groundwater 

discharging to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; 

Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other industrial facilities in the 

Sauget area. Soil samples from the borings completed for the purpose of installing water-level 

piezometers will be screened for the presence of NAPL. In addition, existing wells 

downgradient of Sauget Area 2 Site R will be measured for accumulation of NAPL.
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Physical barrier pumping rates will not be increased to the point where water levels inside the 
barrier wall are lower that water levels outside the barrier wall. Operating the physical barrier in

water-level elevation in the inside piezometer at each corner of the barrier wall is the same 

as the water-level elevation in the outside piezometer. This will ensure that groundwater 
discharging to the physical barrier is controlled. Electronic water-level recorders will be 

installed in each piezometer and telemetry will be used to send the water-level data to the 
pump controller. Groundwater elevations inside and outside each corner of the barrier wall 

will be compared by the pump controller and pumping rates will be adjusted to maintain the 

same groundwater level elevation inside the barrier wall as measured outside the wall.

• Groundwater levels will be measured manually on a quarterly basis in existing wells B-21B, 

B-22A, B-24C. B-25A, B-25B, B-26A. B-26B. B-28A, B-28B and B-29B to supplement 

gradient control information from the water-level piezometers. Wells B-27B, B-23B, B-30B 

and B-31B and B-31C no longer exist and, therefore, cannot be used to supplement the 

groundwater level data set.

• Comparing the water-level elevations in one pair of fully-penetrating water-level piezometers 

installed halfway between the south pumping well and the center pumping well and one pair 

installed halfway between the north pumping well and the center pumping well. One 

piezometer of each pair will be installed on the downgradient side of the barrier wall and the 

other piezometer will be installed on the upgradient side (Figure 1-2). Pumping wells and 

water-level piezometers on the upgradient side of the barrier wall will be located on the 

same north/south line. Water-level piezometers downgradient of the barrier wall will be 

installed 20 feet away from the wall. Pumping rates will be adjusted so that the water-level 
elevation in the upgradient piezometer of each pair is the same as the water-level elevation 

in the downgradient piezometer. This will ensure that groundwater discharging to the 

physical barrier is controlled. Electronic water-level recorders will be installed in each 

piezometer and telemetry will be used to send the water-level data to the pump controller. 

Groundwater elevations inside and outside the north/south portion of the barrier wall will be 

compared by the pump controller and pumping rates will be adjusted to maintain the same 

groundwater level elevation inside the barrier wall as measured outside the wall.

Focused Feasibility Study 
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Total Cost (PV)Description Capital Cost O&M Cost (PV)

Institutional Controls 0 248,181 248,181
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Cost - The 30-year cost for this alternative, including capital costs, monitoring and reporting 

costs and annual maintenance costs, on a present value (PV) basis is as follows.

Sediment and surface water sampling will be conducted twice a year, once during the summer 

low flow period and once during the winter low flow period, when groundwater discharge to the 

Mississippi River is high.

this manner effectively turns it into a large collection well that will have little or no effect on 
achieving short-term or long-term performance measures. However, it will potentially have a 

large adverse impact on the ability of the POTW to treat the increase flow from the hydraulic 

barrier. Treatment costs will also substantially increase without any corresponding increase in 

environmental protection.

Surface Water and Sediment Monitoring - Sediment and surface water samples will be 

collected in the plume discharge area downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R 

and S; Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other industries in the 

Sauget area to determine the effect of any contaminants migrating through, past or beneath the 

barrier wall and discharging to the Mississippi River. Impact will be determined by comparing 

constituent concentrations to site-specific, toxicity-based, protective concentrations derived from 
existing sediment and surface water chemistry and toxicity data. An Apparent Effects Threshold 

approach will be used to derive site-specific, protective constituent concentrations for sediments 

and a Toxic Units approach will be used to derive site-specific, protective constituent 

concentrations for surface water.

Surface water and sediment samples will be collected at Sediment Sampling Stations - 2, 3, 4, 5 

and 9, where toxicity was observed in October/November 2000, and analyzed for VOCs, 

SVOCs, Herbicides, Pesticides and Metals. Constituent concentrations will be plotted as a 

function of time and compared to the site-specific, toxicity-based, protective concentrations to 

determine progress toward achieving these targets.

Focused Feasibility Study 
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Monitoring 80,924 1,764,603 1,845,527

Hydraulic Barrier 6,721,973 323,821 7,045,794

Groundwater Treatment 0 17,446,864 17,446,864
$6,802,897 $19,783,469 $26,586,366Total

1.5.3 Groundwater Alternative C - Hydraulic Barrier

Institutional Controls - Institutional controls are discussed in Section 1.5.2.
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Groundwater Quality Monitoring - Groundwater quality monitoring will be performed as 

described in Section 1.5.2.

Groundwater Level Monitoring - Groundwater level monitoring will be done to ensure 

acceptable performance of the hydraulic barrier installed to abate the impact of groundwater 

discharging to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S;

Groundwater Treatment - Extracted groundwater will be routed to the American Bottoms 
Regional Treatment Facility for treatment. A local limits evaluation indicates that constituents 
that may pass through without treatment or interfere with treatment as the same as those 
identified for the physical barrier.

Focused Feasibility Study 
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Hydraulic Barrier - Three partially penetrating groundwater recovery wells, capable of pumping 
a combined total of 606 to 1,448 gpm, will be installed downgradient of Sauget Area 2 Site R to 
abate discharge of impacted groundwater to surface water downgradient of Sauget Area 2 Sites 
O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and 
other industries in the Sauget area to the point where the impact on the Mississippi River is 
reduced to acceptable levels. Modeling indicates that groundwater discharges to the 
Mississippi River for high, average and low river stage conditions are 160, 535 and 880 gpm, 
respectively (Volume II - Design Basis and Design). Capture zone theory indicates that a 
pumping rate of twice the Darcy flow is needed to control the impacted groundwater 
downgradient of Site R. Consequently, hydraulic barrier pumping rates need to vary from 606 to 
1,448 gpm to control groundwater discharge to surface water.
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Electronic water-level recorders will be installed in each piezometer and telemetry will be used 

to send the groundwater-level data to the pump controller. Electronic water-level recorders will 
be installed in the two monitoring well clusters downgradient of the two gradient control water 

level piezometers to determine groundwater level elevation at the riverbank. Telemetry will be 

used to send this groundwater level information to the pump controller. Groundwater elevation 

at the riverbank and groundwater elevation in the gradient control piezometers will be compared 

by the pump controller and hydraulic barrier pumping rates will be adjusted to maintain a one 

foot negative differential between them.

Groundwater levels will be monitored at the hydraulic barrier to determine if gradient control is 

achieved. Gradient control will be determined by comparing the water-level elevations in two 

fully penetrating water-level piezometers to groundwater levels in two downgradient monitoring 

well clusters adjacent to the Mississippi River (Figure 1-3). One piezometer will be installed half 

way between the north pumping well and the center pumping well; the other will be installed 

halfway between the south pumping well and the center pumping well (Figure 1-3). Pumping 

wells and water-level piezometers will be located on the same north/south line. Pumping rates 

will be adjusted so that the water-level elevation in the two piezometers is one foot less that the 

water level in the Shallow, Middle and Deep Hydrogeologic Units. This ensures that discharge 

of impacted groundwater to the Mississippi River is controlled.

Hydraulic barrier pumping rates will not be increased if water levels in the two monitoring-well 

clusters downgradient of the water-level piezometers are at or below river level elevation. 

Pumping river water will have little or no effect on achieving short-term or long-term 

performance measures, however, it will potentially have a large adverse impact on the ability of 

the POTW to treat the increase flow from the hydraulic barrier. Treatment costs will also 

substantially increase without any corresponding increase in environmental protection.

One fully penetrating water-level measurement piezometers will be installed north of the 
northern pumping well and one piezometer will be installed south of the southern pumping well 

to determine the width of the gradient control zone created by the hydraulic barrier (Figure 1-3).
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Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other industrial facilities in the

Sauget area.
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Capital Cost O&M Cost (PV) Total Cost (PV)Description

Institutional Controls 0 248,181 248,181

Monitoring 80,924 1,845,5271,764,603

Hydraulic Barrier 1,023,821458,679 565,142

Groundwater Treatment 0 47,220,670 47,220,670

$50,338,199$539,603 $49,798,596Total

1.6 Comparative Analysis of Interim Remedial Alternatives

Alternative C

Page 1 - 31June 13, 2002

Surface Water and Sediment Monitoring - Surface water and sediment monitoring will be 
performed as described in Section 1.5.2.

Cost - The 30-year cost for this alternative, including capital costs, monitoring and reporting 
costs and annual maintenance costs, on a present value (PV) basis is as follows.

Groundwater Remedial Alternatives A (No Action), B (Physical Barrier) and C (Hydraulic Barrier) 
were compared to one another to identify the relative advantages and disadvantages of each. A 
forced ranking system was used to identify the alternative that best achieves the requirements 
of the seven evaluation criteria used to evaluate remedial alternatives. In this forced ranking 
system, the alternative that best meets the requirements of a criterion was awarded a score of 
1, the second best alternative was awarded a score of 2 and the third best alternative was 
awarded a score of 3. Using this ranking method, the alternative with the lowest score is the 
one that best meets the requirements of the seven criteria. The comparative analysis is 
summarized in the following table:

Alternative A 
(No Action)

Focused Feasibility Study 
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S

Alternative B
(Physical Barrier) (Hydraulic Barrier)
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3 1 2

Compliance with ARARs 3 1 2

3 1 2

3 21
Subtotal 12 84

Short-Term Effectiveness 3 2 1

Implementability 1 3 2

Cost 1 2 3

Subtotal 5 7 6

Total Score 17 11 14

are summarized below:

Project Element Alternative CAlternative B

(Physical Barrier) (Hydraulic Barrier)
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Overall Protection 
of Human Health 
and the Environment

Long-term Effectiveness 
and Permanence

Reduction of Toxicity, Mobility 
or Volume Through Treatment

While Alternative A is clearly lower cost and more readily implementable, Alternatives B and C 
are more effective short term and are the better alternatives for protecting public health and the 
environment, complying with ARARs, providing long-term effectiveness and permanence and 
reducing mobility, toxicity or volume. Alternative B scores higher than Alternative C because it 
provides more long-term effectiveness and permanence and reduction of mobility, toxicity and 
volume. Alternative B and Alternative C can achieve compliance with ARARs if the Agency 
considers it appropriate to waive chemical-specific ARARs as allowed by guidance. Alternative 
B is considered to be better able to achieve ARARs than Alternative C.
No costs are associated with Alternative A. Estimated costs for Alternative B and Alternative C

Focused Feasibility Study
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Institutional Controls 248,181 248,181

Monitoring 1,845,527 1,845,527

Barrier 7,045,794 1,023,821

Groundwater Treatment 17,446,864 47,220,670

30-Year Present Value Cost $26,586,366 $50,338,199
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Alternative B ($26.6MM) is significantly less expensive than Alternative C ($50.3MM) on a 30- 

year present value basis and it provides greater protection of public health and the environment.
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SITES CHARACTERIZATION

2.0 SITES CHARACTERIZATION

Site MunicipalityFormer Use

SiteO Sewage Sludge Dewatering Village of Sauget

Site P Municipal and Industrial Waste Disposal

Site Q Municipal and Industrial Waste Disposal

Village of SaugetSite R Industrial Waste Disposal

Village of SaugetSites Chemical Reprocessing Waste Disposal

2.1 Sites Description and Background

2.1.1 Sites Location and Physical Setting
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Village of Sauget 
Village of Cahokia

Sauget Area 2 is situated in a floodplain of the Mississippi River called the American Bottoms 
(Figure 2-1). It is located on the eastern side of the river directly opposite St. Louis, Missouri.

City of East St. Louis 
Village of Sauget

Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S

The Sauget Area 2 Sites are located in the City of East St. Louis and the Villages of Sauget and 

Cahokia in St. Clair County, Illinois. The Sauget Area 2 study area is east of the Mississippi 

River and south of the MacArthur bridge railroad tracks (Figure 2-1). The study area is west of 

Route 3 (Mississippi Avenue) and north of Cargill Road.

These Sites are located in an area historically used for heavy industry, including chemical 

manufacturing, metal refining and power generation and waste disposal. Currently the area is 

used for heavy industry, warehousing, bulk storage (coal, refined petroleum, lawn and garden 

products and grain), wastewater treatment, hazardous waste treatment, waste recycling and 

truck terminals. Four commercial establishments are located at the north end of the study area. 

No residences are located within the study area. Residential areas closest to Sauget Area 2 are 

approximately 3,000 feet east of Site P and about 3,000 feet east of Site O. These residential 

areas are located, respectively, in East St. Louis and Cahokia.
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2.1.1.1 SiteO

2.1.1.2 SiteP

2.1.1.3 Site Q
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Site Q, a former subsurface and surface disposal area, occupies approximately 90 acres in the 
Villages of Sauget and Cahokia. This Site is divided by the Alton and Southern Railroad into a

Sauget Area 2 consists of five inactive disposal sites: Site O, Site P, Site Q, Site R and Site S. 

The location of each of these disposal sites is described below and shown on Figure 2-1.

Site P, which is bounded by the Illinois Central Gulf Railroad tracks, the Terminal Railroad 

Association tracks and Monsanto Avenue, occupies approximately 20 acres of land located in 

the City of East St. Louis and the Village of Sauget.

As a whole, the floodplain encompasses 175 square miles, is 30 miles long, and has a 
maximum width of 11 miles. It is bordered on the west by the Mississippi River and on the east 

by bluffs that rise 150 to 200 feet above the valley bottom. The floodplain is relatively flat and 

generally slopes from north to south and from east to west. Land surface lies between 400 and

445 feet above mean sea level (MSL).

Locally, the topography consists of nearly flat bottomland with slight irregularities. Elevations 

across the study area range from 400 to 430 feet MSL and the land surface trends in a 

southeastward/northwestward direction. Land surface elevations are highest adjacent to the 

Mississippi River (EL 430 ft MSL) and decrease to EL 400 to 410 ft MSL approximately 1,000 to

1,500 feet east of the river.

Site O, located on Mobile Avenue in Sauget, Illinois, occupies approximately 20 acres of land to 

the northeast of the American Bottoms Regional Wastewater Treatment Facility (ABRTF). An 

access road to the ABRTF runs through the middle of the site. In 1952, the Village of Sauget 

Waste Water Treatment Plant began operation at this location. In addition to providing 

treatment for the Village of Sauget, the plant treated effluent from the various Sauget industries.

Focused Feasibility Study
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2.1.1.4 Site R

2.1.1.5 Sites

2.1.2 Present and Past Facility Operations and Disposal Practices

2.1.2.1 SiteO
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northern portion and a southern portion. The northern portion consists of approximately 65 

acres bordered on the north by Site R and Monsanto Avenue. The northern portion is bordered 
on the south by the main track of the Alton and Southern Railroad and property owned by 

Patgood Inc. On the east, the northern portion of the site is bordered by the Illinois Gulf Central 

Railroad and the US Army Corps of Engineers (USAGE) flood control levee and on the west the 

Site is bordered by the Mississippi River.

The southern portion consists of approximately 25 acres, north of Cargill Road and south of the 

Alton and Southern Railroad. The southern portion is bounded on the west by a 10-ft wide 

easement owned by Union Electric for transmission lines and a spur track of the Alton and 

Southern Railroad to the Fox Terminal. A barge terminal operated by St. Louis Grain Company 

is located between the Union Electric easement, the spur track and the Mississippi River. 

Southern Site Q is bordered on the east by the Illinois Central Gulf Railroad and the flood 

control levee.

Site S, located southwest of Site O, is a small disposal site less than one acre is size. 

Allegedly, the property is or was owned by the Village of Sauget, Clayton Chemical and the 

Resource Recovery Group.
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Site R, a closed industrial-waste disposal area owned by Solutia Inc, is located between the 

flood control levee and the Mississippi River in Sauget, Illinois. Its northern border is Monsanto 

Avenue and its southern border is Site Q. This site is now known as the “River’s Edge 

Landfill”. The former landfill occupies approximately 22 acres of the 36-acre site. A portion of 

Site Q, known as the "Dog Leg", is located to the east of Site R.
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2.1.2.2 SiteP
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• Village of Sauget
• Sauget Sanitary Development and Research Association

• Amax Zinc Corporation,
• American Zinc Company
• Cerro Copper Products Company
• Clayton Chemical Co.
• Darling Fertilizer

Parties that EPA alleges discharged to the Sauget Wastewater Treatment Plant during the time 

period that the sludge lagoons were in operation included, at a minimum:

Ethyl Petroleum Additives, Inc.
Midwest Rubber Reclaiming 
Mobil Oil Corporation 
Monsanto Company
Rogers Cartage Company 
Wiese Planning and Engineering

Parties that own and/or operate, or previously owned and/or operated, portions of Site O 

include;

Site P was operated by Sauget and Company as an lEPA-permitted landfill from 1973 to 

approximately 1984 accepting general wastes, including diatomaceous earth filter cake, from 

Edwin Cooper (now Ethyl Corporation) and non-chemical wastes from Monsanto. I EPA 

inspections documented the presence of drums labeled “Monsanto ACL-85, Chlorine 

Composition,” drums labeled phosphorus pentasulfide from Monsanto and Monsanto ACL filter

Focused Feasibility Study
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During its operation, the Village of Sauget treatment plant received and treated industrial and 

municipal wastewater. Approximately 10 million gallons per day of wastewater was treated 

most of which was from area industries. Four lagoons were constructed at the wastewater 

treatment plant in 1965 and placed in operation in 1966/1967. Between 1966/67 and 

approximately 1978, these lagoons were used to dispose of clarifier sludge from the wastewater 

treatment plant. They were designated as Site O during a site investigation conducted by lEPA 

in the 1980s. The lagoons were closed in 1980 by stabilizing the sludge with lime and covering 

it with approximately two feet of clean, low-permeability soil. Currently, the lagoons are covered 

with clean, low-permeability soil and are vegetated.
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2.1.2.3 SiteQ
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Parties that USEPA alleges to have generated, disposed of, released into and/or transported 

wastes to Site P include:

Norfolk Southern
SI Enterprises
Sauget and Company 
Solutia
Southern Railway System 
Union Electric Company

• Cahokia Trust Properties
• Chicago Title & Trust Company
• City of East St. Louis
• Gulf-Mobile & Ohio Railroad
• Magna Trust
• Metro East Sanitary District

• Edwin Cooper Petroleum Additives
• Kerr McGee Chemical Company
• Monsanto Chemical Company

residues and packaging. Site P is currently inactive and partially covered, however, access to 
the site is not restricted.

USEPA alleges that parties who potentially own, previously owned and/or operated Site P 

include:

Most of Site Q is covered with highly permeable black cinders. Eagle Marine Industries and 

Peavy Company, a division of Con-Agra, operate barge terminal facilities in the central part of 

the northern portion of Site Q. The southern portion of Site Q is used for reclaiming rebar from 

concrete. A 10-acre site on the northern portion of Site Q is currently used by Rivercity 
Landscape Supply as a bulk storage terminal for lawn and garden products. Raw landscape 

products such as mulch, rock and soil are also processed and packed on this portion of the site.

Disposal started at Site Q in the 1950s and continued until the 1970s. Allegedly, Sauget and 

Company started operation of a landfill south of Monsanto’s River Terminal in 1966 and 

terminated operations in 1973. This facility took various wastes including municipal waste, 

septic tank pumpings, drums, organic and inorganic wastes, solvents, pesticides and paint 

sludges. It also took plant trash from Monsanto, waste from other industrial facilities and 

demolition debris.
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AALCO Wrecking Company, Inc. 
Abco Trash Service
Able Sewer Service
Ajax Hickman Hauling
Atlas Service Company 
Banjo Iron Company
Barry Weinmiller Steel Fabrication 
Becker Iron & Metal Corporation 
Belleville Concrete Cont. Company 
Bi-State Parks Airport
Bi-State Transit Company 
Boyer Sanitation Service
Browning-Ferris Industries of St. Louis 
C&E Hauling
Cargill Inc.
Century Electric Company 
Circle Packing Company
Clayton Chemical Company 
Corkery Fuel Company
Crown Cork & Seal Company, Inc. 
David Hauling
Dennis Chemical Company, Inc

Edgemont Construction 
Edwin Cooper Inc. 
Eight & Trendy Metal Company

Evans Brothers 
Finer Metals Company 
Fish Disposal
Fruin-Colnon Corporation
Gibson Hauling
H.C. Fournie Inc.
H.C. Fournie Plaster
Hilltop Hauling 
Huffmeier Brothers 
Hunter Packing Company
Illinois Department of Transportation 
Inmont Corporation
Lefton Iron & Metal Company 
Mallinckrodt Chemical 
Midwest Sanitation 
Mississippi Valley Control 
Monsanto Company 
Myco-Gloss 
Obear Nestor

Access to some portions of the site is restricted by fencing and gates. Other parts of the site 

have unrestricted access.
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Site Q is on the west side of the USCOE floodwall. In 1993, during the highest recorded flood in 

St. Louis’ history, Site Q was flooded. USEPA conducted a CERCLA removal action at the 

northern portion of Site Q in 1995. USEPA conducted a second CERCLA removal action at the 

southern portion of Site Q beginning in October of 1999 and into early 2000. During this 

removal action, USEPA excavated over 3,200 drums and over 17,000 tons of contaminated 

soils containing metals, PCBs, and organics. High-concentration excavated material was 

transported by rail to Oklahoma for disposal at SafetyKleen’s Lone Elk hazardous waste landfill. 

Low-concentration excavated material was transported to the Milam Recycling and Disposal 

Facility in East St. Louis, Illinois.

EPA alleges that the following parties potentially generated, disposed of, released into and/or 

transported wastes to Site Q;
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2.1.2.4 Site R

Access to Site R is restricted by fencing and is monitored by Solatia plant personnel.

Parties who allegedly own, previously owned and/or operated Site R include:

2.1.2.5 Sites
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• Disposal Service Company.
• Dore Wrecking Company
• Dotson Disposal “All” Service
• Dow Chemical
• Patgood

• Pillsbury Company (leasee)
• Sauget & Company
• Union Electric Company
• Village of Cahokia
• Village of Sauget

• Cahokia Trust Properties
• Monsanto Company

• Roy Baur
• Thomas Byrd
• Trash Men Inc.
• United Technologies Corporation
• U.S. Paint Corporation

• Solatia Inc
• Sauget and Company

• Cahokia Trust Properties
• ConAgra, Inc. (leassee)
• Eagle Marine Industries Inc.
• Industrial Salvage & Disposal Company
• Peavey Company
• Phillips Pipe Line Company

EPA alleges that the following parties potentially own, previously owned and/or operated Site Q 

include:
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Industrial Salvage and Disposal, Inc. (ISD) operated the River's Edge Landfill for Monsanto from 

1957 to 1977. Hazardous and non-hazardous bulk liquid and solid chemical wastes and 
drummed chemical wastes from Monsanto's W.G. Krummrich plant and, to a lesser degree, its' 

Queeny plant in St. Louis were disposed at Site R. Disposal began in the northern portion of 

the site and expanded southward. Wastes contained phenols, aromatic nitro compounds, 

aromatic amines, aromatic nitro amines, chlorinated aromatic hydrocarbons, aromatic and 

aliphatic carboxylic acids and condensation products of these compounds.
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2.1.3 Geology/Hydrology/Hydrogeology

2.1.3.1 Geology

Page 2 - 8June 13,2002

• Spent nonhalogenated-solvents including Xylene, Acetone, Ethyl Acetate, 
Toluene and Methyl Ethyl Ketone; and

Historical aerial photographs indicate that Site S was potentially a waste and/or drum disposal

area. The northern portion of the site is grassed and its southern portion is covered with gravel 

and fenced.

In the mid-1960s, solvent recovery began on the Clayton Chemical property, which is now 
owned by the Resource Recovery Group (RRG). The waste solvents were steam-stripped 
resulting in still bottoms that were allegedly disposed of in a shallow, on-site excavation that is 

now designated Site S. In 1983, lEPA modified Clayton Chemical’s permit to allow acceptance 

and distillation of the following spent solvents with a minimum solvent content of 30 percent;

• Spent high-flash point, nonhalogenated solvents including Mineral Spirits, 
Glycol Ether and heavy Naphtha.

The valley fill throughout the floodplain is underlain by a bedrock system of Mississippian and 

Pennsylvanian age. The bedrock consists primarily of limestone and dolomite with some 

sandstone and shale, and is older in the central and western sections of the American Bottoms.

The American Bottoms are underlain by unconsolidated valley fill composed of recent alluvium, 

known as the Cahokia Alluvium, which overlies a unit of glacial material known as the Henry 

Formation. The Cahokia Alluvium is approximately 40 feet thick and consists of unconsolidated, 

poorly-sorted, fine-grained material with some local sand and clay lenses. These alluvial 

deposits unconformably overlie the Henry Formation, which is composed of medium to coarse 

sand and gravel that increases in grain size with depth. This unit is approximately 95 feet thick 

and generally becomes thinner with increasing distance from the Mississippi River.
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• Spent halogentated-solvents including Tetrachloroethylene; 
Trichloroethylene; 1,1,1-Trichlroethane and Methylene Chloride;
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Cross sections showing regional geology are provided as Figures 2-2 and 2-3.

2.1.3.2 Hydrology
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The Mississippi River, bordering the American Bottoms to the west, is the major surface-water 

body draining the area. It is fed by a complex network of natural and artificial channels that was 

extensively improved throughout the 20’*^ Century. According to an investigation of groundwater 

resources conducted by the Illinois State Water Survey Division, at least 40 miles of improved 

drainage ditch have been constructed and the natural lake area in the center of the floodplain 

has been reduced by more than 40 percent.

Two types of water-bearing formations exist in the American Bottoms; unconsolidated and 

consolidated. The unconsolidated formations (predominantly silt, sand, and gravel) are those 

that lie between the ground surface and the bedrock/gravel interface. The thickness of the 

unconsolidated formation varies throughout the area, but is typically estimated to be 

approximately 100 feet. Finer-grained sediments generally dominate at the ground surface and 

become coarser and more permeable with depth, creating semi-confined conditions within the 

aquifer. Thus, permeability and porosity increase in the unconsolidated formation with depth. 

The consolidated formations are deep bedrock units of limestone and dolomite that exhibit low 

permeability and are not considered to be a significant source for groundwater in the area.

Recharge to the aquifer occurs through four (4) sources: precipitation, infiltration from the 

Mississippi River, inflow from the buried valley channel of the Mississippi River, and subsurface 

flow from the bluffs that border the floodplain on the east.

As reported in “Groundwater Management in the American Bottoms, Illinois,” hydraulic 

properties of the unconsolidated aquifer have been determined from 10 aquifer tests and 100 

specific capacity tests conducted on industrial, municipal, irrigation and relief wells. The 
coefficient of storage for the aquifer ranged from 0.002 to 0.155. Reported hydraulic 
conductivity values average 3,000 gallons per day per square foot (gpd/ft^) which is equivalent 

to 1.4x10'^ cm/s.
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2.1.3.3 Hydrogeology
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Groundwater beneath the CPA flows generally from east to west, toward the Mississippi river. 
Horizontal groundwater gradients beneath Area 1 average about 0.001 feet per foot (ft/ft) to the

Geologic data show that the unconsolidated deposits range from 140 feet thick near the river to 

about 100 feet in the eastern part of the study area. At most locations, the contact between 

Cahokia Alluvium and the Henry Formation cannot be distinguished. However, three distinct 

hydrogeologic units can be identified: 1) a shallow hydrogeologic unit (SHU); 2) a middle 

hydrogeologic unit (MHU); and 3) a deep hydrogeologic unit (DHU). The 20 feet thick SHU 

includes the Cahokia Alluvium (recent deposits) and the uppermost portion of the Henry 

Formation. This unit is primarily an unconsolidated, fine-grained silty sand with low to moderate 

permeability. The 30 feet thick MHU is formed by the upper to middle, medium to coarse sand 

portions of the Henry Formation. It contains a higher permeability sand than found in the 

overlying shallow hydrogeologic unit, and these sands become coarser with depth. At the 

bottom of the aquifer is the DHU, which includes the high permeability, coarse-grained deposits 

of the lower Henry Formation. This zone is 40 feet thick. In some areas, clays with limestone 

fragments were encountered 10 to 15 feet above the bedrock. Evidently, these deposits are a 

limestone bedrock weathering residuum.
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Sauget Area 2 is located in the southwestern section of the American Bottoms floodplain. More 

specifically, it is situated south of East St. Louis, and extends approximately three-quarters to 

one mile east of the eastern bank of the Mississippi River. The stratigraphy beneath the site is 

much like that of the rest of the floodplain. The Cahokia Alluvium is about 30 feet thick and is a 

fine silty sand that is gray and brown in color. Below this, the unconsolidated deposits of the 

Henry Formation are present. Locally, the Henry Formation is characterized by medium-to- 

coarse sand that becomes coarser and more permeable with depth. The thickness of this unit 

ranges from 140 feet near the river to about 100 feet on the east side of the site. The 

groundwater level is currently between 10 to 20 feet below ground surface, but fluctuates during 

times of heavy and light precipitation. Cross sections showing site-specific geology are 

provided as Figures 2-4, 2-5 and 2-6.
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west.

141.5 gpd/ft Not Available

165,000 gpd/ft 0.04

0.002-0.100

2.1.4 Current and Past Groundwater Usage in the Study area
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Storage
Coefficient

Hydraulic 
Conductivity

The source of drinking water for area residents is an intake in the Mississippi River. This intake 

is located at River Mile 181, approximately three miles north of Sauget Area 2. The drinking 

water intake is owned and operated by the Illinois American Water Company (lAWC) of East St. 
Louis, and it serves the majority of residences in the area. lAWC supplies water to Sauget. The 

Commonfields of Cahokia Public Water District purchases water from lAWC and distributes it to

Downward vertical gradients occur on parts of the site, with varying magnitudes 
depending on location and season.

Aquifer tests performed over a span of 30 years have established characteristics such as 

transmissivity, hydraulic conductivity, storage coefficient and groundwater velocity. Tests have 

been conducted for all three (3) groundwater units and are summarized as follows:

Historically, groundwater from the American Bottoms aquifer was a major source of water for 

the area and was used for industrial, public, and irrigation purposes. Groundwater levels prior 

to industrial and urban development were near land surface. Intensive industrial withdrawal and 

use and construction of a system of drainage ditches, levees, and canals to protect developed 

areas lowered the groundwater elevation for many years. However, by the mid-1980s, the 

groundwater levels increased due to reduced pumpage, high river stages, and high 

precipitation. Currently, no groundwater is being pumped from the American Bottoms aquifer in 

the vicinity of Sauget Area 2 for public, private or industrial supply purposes.

2,600 gpd/ft^ 
(1.2 X 10'^ cm/s)

9.5 gpd/ft^ 
(4 X 10’* cm/s)

3,300 gpd/ft^ 
(1.6 X 10'^ cm/s)
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211,000 gpd/ft
Note: Results are averages."

Transmissivity 
gpd/ft

Shallow 
Hydrogeologic 
Unit
Middle 
Hydrogeologic 
Unit
Deep 
Hydrogeologic 
Unit
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2.1.5 Surrounding Land Use and Population

2.1.5.1 Current Industrial Land Use

West of Mississippi Avenue (Route 3)

Cahokia Marine Services Coal Bulk Storage and Transfer
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Although agricultural land is found throughout the immediate project area, this land is apparently 

not irrigated. The nearest irrigated land, other than residential lawns and gardens, is located in 

the Schmids Lake-East Carondelet area, which is south of Old Prairie du Pont Creek.

portions of Cahokia and Centerville Township. The Cahokia Water Department also purchases 

water from lAWC and distributes it to small residential areas in the west and southwest portions 

of Cahokia. Cahokia and Sauget both have city ordinances that prohibit use of groundwater as 

potable water. Public water supply is the exclusive potable water source in Sauget Area 2.

Heavy industry has located on the east bank of the Mississippi River between Cahokia and 

Alton, Illinois for nearly a century. Industrial activity peaked in the 1960s and industries have 

been closing ever since. Although heavy industry has shut down throughout the American 

Bottoms, Sauget Area 2 and the surrounding area is still highly industrialized. In addition to 

heavy industry, the area currently has warehouses, trucking companies, commercial facilities, 

bars, nightclubs, convenience stores and restaurants. Industrial facilities operating in the area 

are listed below:

The nearest downstream surface-water intake on the Illinois side of the Mississippi River is 

located at River Mile 110, approximately 68 miles south of Sauget Area 2. This intake supplies 

drinking water to residents in the Town of Chester and surrounding areas in Randolf County, 

Illinois. The nearest potentially impacted public water supply on the Missouri side of the river is 

located at River Mile 149, approximately 29 miles south of the study area. The Village of 

Crystal City, Missouri (pop. 4,000), located 28 miles south of the area, utilizes a Ranney well 

adjacent to the Mississippi River as a source for drinking water.

Focused Feasibility Study
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East of Mississippi Avenue (Route 3)

2.1.5.2 Past Industrial Land Use
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Astaris
Big River Zinc 
Cerro Copper 
Ethyl Corporation
Exxon/Mobil
Flexsys
Oxychem
Solatia
Sterling Steel Castings

Phosphorous Pentasulfide Manufacturing 
Zinc Refining
Copper Tubing Manufacturing 
Petroleum Additives Manufacturing 
Petroleum Bulk Storage and Transfer 
Rubber Chemicals Manufacturing 
Swimming Pool Chlorine Manufacturing 
Monochlorobenzene Production
Steel Foundry

Barge Terminal and Fleeting
Petroleum Bulk Storage and Transfer 
Hazardous Waste Treatment 
Bulk Grain Storage and Transfer 
Lawn and Garden Product Storage 
Coal Bulk Storage and Transfer 
Bulk Grain Storage and Transfer 
Electricity Distribution

Eagle Marine Industries
Phillips Pipe Line Company 
Onyx Environmental Services 
Peavey/ConAgra
River City Landscape and Supply 
Slay Terminals
St. Louis Grain Company
Union Electric

Began smelting operations in the early 
1900’s. Continues in operation today. 
Building originally constructed for the war 
effort during World War 1. Since that time 
has house various chemical manufacturing 
operations__________________________
Refinery erected in 1917 and operated until 
the early 197O’s______________________
Began wood treating facility in about 1927 
and operated at least through 1968.______
Began operations as a brass and copper

Petroleum Refinery (now owned by Exxon
Mobil)___________
T.J Moss (property now owned by Kerr
McGee)_______
Cerro Copper products

Focused Feasibility Study
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A number of petroleum, petroleum product and natural gas pipelines, operated by Explorer 
Pipeline Company, Marathon, Phillips Pipe Line Company, ExxonMobil and Laclede Gas, are 

located in the area.

A number of industrial facilities have operated in the Sauget Area over the years, all of which 

are potential sources of groundwater contamination in the study area. These include the 

following:

Zinc smelter (now known as Big Rivers 
Zinc)_______________ ______________
Petroleum additives business (now known 
as Ethyl Petroleum
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Clayton Chemical

Darling Fertilizer

Sterling Steel

Midwest Rubber

Trade Waste Incinerator

Phillips Pipeline Company

2.1.5.3 Residential Land Use
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In addition to the above is Solatia's W.G. Krummrich plant, located east of Route 3, which 

produces primarily Monochlorobenzene today. However, it produced a wide variety of products 

in the past including: Adipic Acid, Alkylbenzene, Aroclors, Benzyl Chloride, Calcium Benzene 

Sulfonate, Caustic Soda, Chlorine, Chlorinated Cyanuric Acid, Chlorobenzenes, Chlorophenols,

2,4-D, Fatty Acid Chloride, Monochloroacetic Acid, Muriatic Acid, Nitric Acid, Nitric Cake, 

Nitroaniline, Nitrodiphenylamine, Nitrophenol, Phenol, Phosphoric Acid, Phosphorus Halides, 

Potash, Potassium Phenyl Acetate, Salt Cake, Santicizer-160, Santoflex, Santolube 393, 

Santomerse #1, Sulfuric Acid, 2,4,5-T, Tricresyl Phosphate and Zinc Chloride.

No residential land use is located immediately adjacent to or downgradient of Sites 0, P, Q, R 

and S; the W.G. Krummrich plant and other industrial facilities in the Sauget area. Residential 

areas of Sauget and East St. Louis are separated from this area by other industries or 

undeveloped tracts of land. Limited residential areas exist approximately 3,000 feet to the 

northeast and southeast of these industrial facilities. Industrial areas exist approximately 2000 

feet west of this area, across the Mississippi River, in the City of St. Louis, Missouri, with 
residential areas located further to the west.

Focused Feasibility Study
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tubing manufacturing facility in 1927.
Continues in operation today.___________
1962 began operations as a crude oil 
topping plant. In the mid ‘6O’s crude oil 
topping ceased and solvent reclamation 
began. The facility closed in the 199O’s. 
1922 plant operations began, plant closed 
down in 1967________________________
Began operation of a steel foundry in
1922. Continues in operation today._____
1928 constructed a rubber reclaiming 
plant. The plant was closed in the 199O’s 
Began hazardous waste incinerator 
operations in 1980.___________________
Began operations as a petroleum terminal 
facility and tank farm in 1930. Continues in 
operation today.
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2.1.5.4 Waste Disposal Land Use
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Constituents detected in groundwater at Site G. as reported in the 2001 Solutia Report "Sauget 

Area 1 EE/CA and RI/FS Support Sampling Plan Data Report", include:

Site G - Site G is located south of Queeny Avenue, east of the Wiese Engineering facility (some 

wastes extend underneath the facility), and north of a cultivated field in the Village of Sauget. 
Creek Segment B of Dead Creek is located along the eastern boundary of the site. Site G is 

approximately 5 acres in size and was operated and served as a disposal area for oil, drums 

containing wastes, paper wastes, documents and lab equipment from sometime after 1940 to 
the late 1980s. Intermittent dumping continued until 1988, when most of the site was fenced 

pursuant to a USEPA removal action under CERCLA. Wastes located on the surface and/or in 

the subsurface of Site G spontaneously combusted and/or burned for long periods of time on 

several occasions prior to the second removal action conducted at the site by USEPA in 1995. 
This removal action involved the excavation of PCB, organics, metals, and dioxin contaminated 

soils on and surrounding Site G, solidification of open oil pits on the site, and covering part of 

the site (including the excavated contaminated soils) with a clean soil cap approximately 18 to 

24 inches thick. Waste was removed up to the foundation of the Wiese Engineering facility, 

which is located west of the fenced portion of Site G. The fenced portion of the site is 

vegetated. Estimated volume of waste in Site G is 139,715 cubic yards.

Historically, Sauget Area 2 and its surroundings were used for waste disposal. Six closed 

landfills (Sauget Area 2 Sites P, Q and R and Sauget Area 1 Sites G, H and I), four closed 

sludge lagoons (Sauget Area 2 Site O), a closed tank-truck wash-water lagoon (Sauget Area 1 

Site L) and a waste disposal site (Site S) associated with an abandoned solvent reclamation 

facility (Resource Recovery Group) are located in the Sauget area. Sauget Area 2 Sites O, P, 

Q, R and S are described above in Sections 2.1.2.1, 2.1.2.2, 2.1.2.3, 2.1.2.4 and 2.1.2.5, 

respectively; Sauget Area 1 Sites G, H, I and L are described below.

Focused Feasibility Study
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VOCs
Acetone
Benzene

svocs
4-Chloroaniline
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Metals and Inorganics
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1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene
1.2.4- T richlorobenzene

2-Methylphenol
3/4-Methylphenol

bis(2-ethylhexyl)phthalate 
di-n-Butylphthalate

Phenol
2-Chlorophenol
2,4-Dichlorophenol
2,4,6-T richlorophenol
Pentachlorophenol

Chlorobenzene
1,2-Dichloroethylene 
Ethylbenzene
Methylene Chloride 
4-methyl-2-Pentanone
Tetrachloroethylene
Toluene 
Trichloroethylene
Vinyl Chloride 
Xylene

Chrysene
Dibenzo(a,h)anthracene
Fluoranthene 
lndeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
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Due to the physical connection to Site I, waste disposal at Site H was similar to that at Site I. 

Chemical wastes were disposed of here from approximately 1931 to 1957. Wastes included 

drums of solvents, other organics and inorganics, including PCBs, para-Nitroaniline, Chlorine, 

Phosphorous Pentasulfide, and Hydrofluosilic Acid. Municipal wastes were also reportedly 

disposed of at Site H. The estimated volume of waste in Site H is 168,432 cubic yards.

Arsenic
Barium 
Beryllium 
Copper 
Chromium
Lead 
Nickel 
Zinc

Site H - Located south of Queeny Avenue, west of Falling Springs Road and west of the Metro 

Construction Company property in the Village of Sauget, Site H occupies approximately 5 acres 

of land. The southern boundary of Site H is located 400 feet south of the intersection of Nickell 

Avenue and Fallings Springs Road. Site H is connected to Site I under Queeny Avenue and 

together they were known to be part of the Sauget-Monsanto Landfill, which operated from 

approximately 1931 to 1957 [Note: Sauget used to be known as Monsanto until the name of the 

village was changed]. Site H is not currently being used and the property is graded and 

grass-covered.
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VOCs SVOCS
4-Chloroaniline

Carbazole

Isophorone

Metals and Inorganics
2-Methylphenol

4,6-dinitro-2-Methylphenol
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Naphthalene
2-Chloronaphthalene 
2-Methylnaphthalene

Phenol
2-Chlorophenol
2,4-DichlorophenoI
2.4.5- T richlorophenol
2.4.6- Trichlorophenol
Pentachlorophenol

1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene
1.2.4- T richlorobenzene
Hexachlorobenzene

Benzo(a)anthracene
Benzo((g,h,l)perylene

Benzo(a)pyrene
Fluorene
lndeno(1,2,3-cd)pyrene

bis{2-ethylhexyl)phthalate 
di-n-Butylphthalate 
di-n-Octylphthalate
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Arsenic
Barium
Cobalt 
Chromium 
Nickel 
Vanadium 
Zinc

Acetone
Benzene
Chlorobenzene
Chloroform
1.2- Dichloroethylene
Ethylbenzene 
Methylene Chloride
4-methyl-2-Pentanone
1.1.2.2- Tetrachloroethane
T etrachloroethylene 
Toluene
Trichloroethylene
Vinyl Chloride
Xylene

Site I - Located north of Queeny Avenue, west of Falling Springs Road and south of the Alton & 

Southern Railroad in the Village of Sauget, Site I was estimated to occupy approximately 19 

acres of land. Former Creek Segment A of Dead Creek borders Site I on the site’s western 

side. The site is currently graded and covered with crushed stone and used for equipment and 

truck parking. Site I was originally used as a sand and gravel pit that received industrial and 

municipal wastes. Site I is connected to Site H (see above) under Queeny Avenue and together 

they were known to be part of the "Sauget-Monsanto Landfill." The landfill operated from 

approximately 1931 to 1957. Site 1 served as a disposal area for contaminated sediments from 

historic dredgings of Dead Creek Segment A.

This site accepted chemical wastes from approximately 1931 to the late 1950s. Municipal 
wastes were also disposed of in Site I. Though the causal agent could not be identified, five

Constituents detected in groundwater at Site H, as reported in the 2001 Soutia Report "Sauget 
Area 1 EE/CA and RI/FS Support Sampling Plan Data Report", include:
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VOCs SVOCS

4-Chloroaniline

Metals and Inorganics

n-Nitrosodiphenlyamine 2-Methylnaphthalene
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2-Methylphenol
3/4-Methylphenol

1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene
1.2.4- T richlorobenzene

Phenol
2-Chlorophenol
2,4-Dichlorophenol
2.4.5- T richlorophenol
2.4.6- T richlorophenol
Pentachlorophenol

Acenapthene
Benzo(a)anthracene 
Benzo(k)fluoranthene
Benzo((g,h,i)perylene
Benzo(a)pyrene
Chrysene 
Dibenzo(a,h)anthracene
Fluoranthene 
lndeno(1,2,3-cd)pyrene 
Napthalene

bis(2-ethylhexyl)phthalate
Butylbenzylphthalate 
di-n-Butylphthalate 
di-n-Octylphthalate
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fence-installation contractors went to the hospital after a post-hole auger unexpectedly 

encountered a buried drum and brought some of its contents to the surface when the auger was 
removed. Four workers were released that day and a fifth was kept overnight for observation 

and released the next day. Site I is estimated to contain 680,827 cubic yards of contaminated 

wastes and fill material.

Benzene
Chlorobenzene 
Ethylbenzene
Toluene 
Xylene

Barium
Chromium 
Cobalt 
Copper 
Lead 
Molybdenum 
Vanadium
Zinc

Site L - Site L is located immediately east of Dead Creek Segment-B and south of the Metro 

Construction Company property in the Village of Sauget. Site L is the former location of two 

surface impoundments used from approximately 1971 to 1981 for the disposal of wash water 

from truck cleaning operations. Drums, drum fragments and uncontained solid waste were 

discovered in Site L test trenches during the EE/CA investigation (O’Brien & Gere, 2000). This 

site is now covered by black cinders and is used for equipment storage. The volume of 
contaminated fill material in Site L is 18,069 cubic yards.

Constituents detected in groundwater at Site I, as reported in the 2001 Soutia Report "Sauget 

Area 1 EE/CA and RI/FS Support Sampling Plan Data Report", include:
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VOCsMetals

2.1.5.5 Waste Treatment Land Use

June 13, 2002 Page 2-19

Benzene
Chlorobenzene 
Chloroform
Methylene Chloride\
Trichloroethylene
Xylene

• Spent nonhalogenated-solvents including Xylene, Acetone, Ethyl Acetate, 
Toluene and Methyl Ethyl Ketone; and

• Spent high-flash point, nonhalogenated solvents including Mineral Spirits, 
Glycol Ether and heavy Naptha.

svocs______
2-Chlorophenol
2,4-Dichlorophenol
3/4-Methylphenol
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All spent solvents were to have a minimum solvent content of 30 percent. F001, F002, F003 
and FOOS wastes and other sludges and still bottoms were excluded. Clayton Chemical was

Constituents detected in groundwater at Site I, as reported in the 2001 Soutia Report "Sauget

Area 1 EE/CA and RI/FS Support Sampling Plan Data Report", include:

Resource Recovery Group - The Resource Recovery Group solvent reclamation facility was 

shut down and subject to a USEPA emergency response action in 2001. From 1930 to 1962, 

this site and the area around it was used as a railroad repair yard, complete with roundhouse 

and terminal. In 1962, Joseph Reidy began operating a crude oil topping plant at the site. 

Products derived from this operation included white gas, distillate fuel oils, and residual bottoms 

materials. Oil tank bottoms and white gas were disposed to the ground on site. Clayton 

Chemical began solvent reclamation in the mid 1960s and continued until 1978. In 1983, lEPA 

modified the site’s permit to allow acceptance and distillation of the following spent solvents:

• Spent halogentated-solvents including Tetrachloroethylene; 
Trichloroethylene; 1,1,1-Trichlroethane and Methylene Chloride;

Arsenic
Barium 
Cadmium 
Chromium
Cobalt 
Copper
Lead 
Molybdenum
Nickel 
Selenium 
Vanadium
Zinc
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2.1.5.6 Wastewater Treatment Land Use

2.1.6 Sensitive Ecosystems

2.1.6.1 Threatened and Endangered Species
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Onyx Environmental Services - An operating hazardous waste incineration facility, Onyx 

Environmental Services, is located in the area. Trade Waste Incineration (TWI), now Onyx 

Environmental Services, began by operating a hazardous waste incinerator on the Clayton 

Chemical property in 1980. Operations were relocated to their current site in 1983 after the 

property was purchased from the Illinois Central Gulf Railroad. Onyx currently operates three 

hazardous waste incinerators at this facility.

Two active wastewater treatment plants, the Village of Sauget PChem Plant and the American 

Bottoms Regional Treatment Facility, are located in this area. The Village of Sauget, Illinois 

owns and operates the Physical/Chemical Wastewater Treatment Plant (PChem Plant) and the 

American Bottoms Regional Wastewater Treatment Facility (ABRTF). The ABRTF, brought on 
line in 1986, provides both primary and secondary treatment for its regional service area. 

Activated sludge biological treatment is used for primary treatment and aerated lagoons with 

powdered activated carbon addition are used for secondary treatment. It also provides 

secondary treatment for effluent from the PChem Plant. The PChem Plant provides primary 

treatment for Village wastewater that consists primarily of industrial wastewater. ABRTF 

discharges treated effluent to the Mississippi River at River Mile 178 (NPDES Permit No. 

IL0065145). Treated effluent is discharged through a 100 ft. long multi-port diffuser located 100 

feet from shore just north of Sauget Area 2 Site R.

There are two federally listed endangered species that can potentially be found at (or adjacent 

to) the Sauget Area Sites: 1) the Indiana bat {Myotis sodalis) and 2) the pallid sturgeon 

(Scaphirhynchus albus). One federally listed threatened species recorded in St. Clair County is

Focused Feasibility Study
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sold to Emerald Environmental in December 1993 and later renamed the Resource Recovery 
Group.
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Alabama shad

brown bullhead

central mudminnow

greater redhorse

valenciennesi

I

2.1.6.2 Sensitive Habitats
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alligator gar 

bigeye shiner 

blacknose shiner

crystal darter

flathead chub

Alosa alabamae
Atractosteus spatula 

Notropis boops

Notropis heterolepis

Ameiurus nebulosus

Umbra limi

Crystallaria asprella
Platygobio gracilis

Moxostoma

highfin carpsucker

Iowa darter

lake sturgeon 

mooneye 

northern pike 

pallid sturgeon 
sicklefin chub

sturgeon chub

trout-perch

Carpiodes velifer

Etheostoma exile

Several state-listed bird species are likely to utilize the Sauget Area 2 Sites including the: black- 

crowned night heron {Nycticorax nycticorax}, little blue heron {Egretta caerulea), snowy egret 

{Egretta thula), great egret {Casmerodius albus) and pied-billed grebe {Podilymbus podiceps). 

The great egret and pied-billed grebe are listed as threatened by the State of Illinois; the other 

three species are listed as endangered by the State. Only the black-crowned night heron has 

been sighted within two miles of the Sites.

Sensitive habitats include those ecological systems that support endangered or threatened 

species (either federally or state listed) or support wetlands. Given the lack of endangered or 

threatened species that are expected to be found on the Sites, habitat to support these species 

is not expected to be present. A pair of bald eagles attempted to nest on the southern end of

Acipenser fulvescens

Hiodon tergisus

Esox lucius

the decurrent false aster {Boltonia decurrens). A federally listed species that is known to winter 

in the region and identified in the area is the bald eagle (Haliaeetus leucocephalus). The bald 

eagle was recently upgraded to threatened status from endangered by the USFWS.

Focused Feasibility Study 
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Additionally, there are 18 federally or state (either Illinois or Missouri) listed fish species that 

have been historically shown to be present in the main stem of the Mississippi River in the 

region of the Sites. Those species include:

Scaphirhynchus albus

Macrhybopsis meeki

Macrhybopsis gelida

Percopsis 

omiscomaycus
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2.1.7 Meteorology/Climatology
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A review of the National Wetland Inventory (NWI) map for the Sites, prepared by the U.S. Fish 

and Wildlife Service, indicates that a substantial portion of the Source Areas P and Q are 

categorized as wetlands. These wetlands are listed as palustrine wetlands, dominated by 

deciduous forests, shrub/scrub plant species, or emergent plant species. Palustrine wetlands 

are bounded by uplands or any other type of wetlands and may be situated shoreward of lakes, 

river channels or in floodplains. Shrubs are woody plant species ranging from 3 to 20 feet in 

height. Emergent plants are those species in which at least a portion of the foliage and all of the 

reproductive structures extend above the surface of any standing water. Typical of this type of 

plant include cattails {Typha sp.), common reed {Phragmites australis), rushes {Juncus sp.) and 

sedges {Carex sp.). Emergents are usually found in shallow water or on saturated soils.

The National Climatic Data Center (NCDC) describes the areas’ climate as modified continental, 
subject to four-season climate changes without the undue hardship of prolonged periods of 

extreme heat or high humidity. To the south is the warm, moist air of the Gulf of Mexico; and to 

the north, in Canada, is a region of cold air masses. The convergence of air masses from these 

sources, and the conflict on the frontal zones where they come together, produce a variety of 

weather conditions, none of which are likely to persist for any great length of time.

Arsenal Island, south of the Sites, in 1993. While the pair failed in their first attempt, it is not 
know whether later attempts were successful. A nest was observed in 1996, but it did not 
appear to be in use.
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Winters are brisk and seldom severe. Records since 1870 show that the temperature drops to 

zero degrees Fahrenheit (0°F) or below on average two to three days per year. The area stays 

at or below 32°F for less than 25 days in most years. Average snowfall for the area is a little 

over 18 inches per winter season. Snowfall of an inch or more is received on five to ten days in 

most years. The long-term record for the St. Louis area (since 1870) indicates that 

temperatures of 90°F or higher occur on about 35 to 40 days per year, and extremely hot days 

of 100°F or more are expected no more than five days per year.
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2.2 Groundwater Fate and Transport

2.2.1 Groundwater Flow Direction

2.2.2 Groundwater Flow Rate

June 13, 2002 Page 2-23

Groundwater flow velocity is on the order of 0.02 feet per day (7 feet per year), 4 feet per day 

(1,500 feet per year) and 6 feet per day (2,200 feet per year), respectively, in the Shallow 

Hydrogeologic Unit, the Middle Hydrogeologic Unit and the Deep Hydrogeologic Unit. Geraghty 

& Miller estimated that 795,000 gallons per day (550 gallons per minute) of groundwater was 

discharging to surface water downgradient of Site R.

The normal annual precipitation for the area is slightly less than 34 inches. The winter months 
are the driest, with an average total of about six (6) inches of precipitation. The spring months 

of March through May are normally the wettest with normal precipitation of just under 10.5 

inches.

A 1993 Geraghty & Miller report on groundwater flow conditions in the area from the W.G. 

Krummrich plant to Sauget Area 2 Site R is included in Volume II. Groundwater flow conditions 

were also modeled by Geraghty & Miller in 1993 and these results are included in Volume II.

During low river stage conditions, groundwater at Sauget Area 2 flows from east to west and 

discharges to the Mississippi River, the natural discharge point for groundwater in the American 

Bottoms aquifer. For example, in October 2001 groundwater elevations in the Middle 

Hydrogeologic Unit were 394 ft MSL at Route 3 (Mississippi Avenue) and 389 ft. MSL at the 

downgradient limit of Site R when the average river elevation was 390 ft MSL. When flood 

stage occurs in the Mississippi River, flow reverses. For example, in November 1985 river 
stage was 32 to 33 feet above the USAGE datum (low flow river stage is 5 to 7 feet above this 

datum). Groundwater elevation in the Middle Hydrogeologic Unit at the downgradient edge of 

Site R was 406 ft. MSL and 394 ft. MSL at Route 3. Under these conditions, groundwater flow 

was from west to east for a distance of approximately 4,500 feet.

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S
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2.2.3 Contaminant Fate and Transport

2.2.4 Contaminant Characteristics

VOCs SVOCs
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Acenapthylene
Aniline
Benzo(a)pyrene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-choroethoxy)methane 
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Bis(2-chloroisopropyl)ether
Chloroaniline
4-chloro-3-methylphenol
Chlorophenol
Chrysene
Dichlorobenzene
Dichlorobenzidine
Dichlorophenol

Dimethylphenol
Di-n-butylphthalate
Di-n-octylphthalate
Fluouranthene 
Hexachlorocylopentadiene
MethylNaphthalene
Methylphenol
Naphthalene
Nitrobenzene
Nitrochlorobenzene
Nitrodiphenylamine
Nitrophenol 
n-Nitrosodiphenylamine
Pentachlorophenol
Phenol
Pyrene
Trichlorophenol

A wide-range of constituents is present in groundwater at the Sauget Area 2 Sites. Constituents 

mobile in the groundwater system at Sauget Area 2 include;

Focused Feasibility Study
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Acetone
Benzene
Bromoform
2-Butanone 
Chlorobenzene
Chloroethane 
Chloroform
Dichloroethane
Dichloroethylene 
Ethyl Benzene
Methylene Chloride 
4-methyl-2-Pentanone
Trichloroethane
Trichloroethylene
Tetrachloroethane
Toluene
Vinyl Chloride
Xylenes

Groundwater flow velocity is on the order of 0.02 feet per day (7 feet per year), 4 feet per day 

(1,500 feet per year) and 6 feet per day (2,200 feet per year), respectively, in the Shallow 

Hydrogeologic Unit, the Middle Hydrogeologic Unit and the Deep Hydrogeologic Unit. With 

groundwater flow rates of 4 to 6 feet per day, constituents migrating in the MHU and DHU could 

reach the Mississippi River in time periods as short as approximately 40 days and 25 days, 

respectively. Processes such as dispersion, dilution, biodegradation, adsorption, precipitation, 

etc. will retard or slow the movement of site-related constituents migrating toward the 

Mississippi River in the MHU and DHU. However, it is unlikely that these processes have much 

of an effect given the high groundwater flow velocities in the MHU and DHU and the short 

distance from Site R to the river.
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Metals

2.3 Previous Removal and Remedial Actions

2.3.1 SiteO

2.3.2 Site R
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Arsenic
Barium 
Cadmium

In 1980, the Village of Sauget closed four clarifier sludge lagoons at Site O by stabilizing the 
sludge with lime and covering it with approximately two feet of clean, low-permeability soil. 

Currently, the lagoons are vegetated.

In 1979, Monsanto completed the installation of a clay cover on Site R to cover waste, limit 

infiltration through the landfill, and prevent direct contact with fill material. The cover’s thickness 

ranges from 2 feet to approximately 8 feet. In 1985, Monsanto installed a 2,250-foot long rock 

revetment along the east bank of the Mississippi River adjacent to Site R. The purpose of the 

stabilization project was to prevent further erosion of the riverbank and thereby minimize 

potential for the release of waste material from the landfill. During the 1993 flood. Site R was 

flooded but the clay cap was not overtopped. No erosion of the riverbank or cap resulted from 
this flood.

Estimated mass loading to the Mississippi downgradient of Sauget Area 2 Sites O, Q (Dog Leg), 

R and S; Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other industrial 

facilities in the Sauget area is 220,000 kg/yr (484,000 pounds per year) or 603 kg/day (1,327 

pounds per day). This is lower than USEPA’s estimate of 680,000 kg/year (1,496,000 pounds 

per year). Since the Agency did not provide the basis determining of mass loading in its 

November 14, 2001 Notification of Additional Work, it is not possible to reconcile the difference 

between these two estimates.

Focused Feasibility Study 
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Nickel
Vanadium
Zinc

Chromium
Cobalt 
Lead
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2.3.3 SiteQ

2.4 Source, Nature and Extent of Contamination
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In January and May 2000, Solutia collected groundwater samples from selected existing 

monitoring wells to determine the areal and vertical distribution of VOCs and SVOCs in

On February 13,1992, the State of Illinois and Monsanto signed a consent decree entered in St. 
Clair County Circuit Court requiring further remedial investigations and feasibility studies to be 

conducted by Monsanto on Site R. The results of the Remedial Investigation/Feasibility Study 

were submitted to Illinois ERA in 1994. Solutia made a good faith offer to the lEPA to install an 

engineered cap and a leachate recovery system in 1997.

On April 5, 2000, removal of site wastes was completed. Approximately 17,032 tons of waste 

and 3,271 drums were removed from the site. Due to limited resources and the amount of 

contamination, this removal action did not address all of the contaminants present on the site. 

As a result, municipal waste is visible on limited portions of the site.

USEPA initiated a removal action at Site Q on October 18, 1999. The ERRS contractor began 

to excavate site wastes on October 26, 1999 from eight excavation areas of various sizes on 

approximately 25-acres of site property. Two waste streams were developed based upon 

analytical results of the separate waste piles: 1) a low-level PCB waste stream with soil 

concentrations less than 50 ppm) that was shipped via truck to the Milam Recycling and 

Disposal Facility located in East St. Louis, Illinois and 2) a PCB waste stream with soil/debris 

containing greatet than 50 ppm PCBs that was shipped via rail car to the Safety-Kleen Lone & 

Grassy Mountain facility, located in Waynoka, Oklahoma. One hundred sixty three trucks, each 
containing approximately 20 tons of low-level PCB waste, were shipped to the Milam disposal 

facility. One hundred forty one rail cars, each containing approximately 90 tons of PCB waste, 

were shipped to the Lone Mountain facility. Drums excavated on site were crushed and added 

to either waste stream. Excavated drums that were void of waste material were added to either 

PCB waste stream; drums that contained waste were added to the greater 50 ppm PCB waste 
stream.

Focused Feasibility Study 
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2.4.1 Site R and Site Q (Dog Leg) Area

VOCs and SVOCs detected at Site R are summarized below:

Constituents detected in groundwater at Site R include:

VOCs SVOCs

4-Nitrophenol
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Total VOC Concentrations, Shallow Hydrogeologic Unit 
Total VOC Concentrations, Middle Hydrogeologic Unit 
Total VOC Concentrations, Deep Hydrogeologic Unit 
Total SVOC Concentrations, Shallow Hydrogeologic Unit 
Total SVOC Concentrations, Middle Hydrogeologic Unit 
Total SVOC Concentrations, Deep Hydrogeologic Unit 
Impact of Historical W.G. Krummrich Operations on 
Groundwater Quality

3- Methylphenol
4- Methylphenol
2,4-Dimethylphenol
4-chloro-3-Methylphenol

Figure 2-7
Figure 2-8 
Figure 2-9 
Figure 2-10 
Figure 2-11
Figure 2-12 
Figure 2-13

Aniline
2- Chloroaniline
3- Chloroaniline
4- Chloroaniline
2-Nitroaniline
4-Nitroaniline

groundwater between its W.G. Krummrich (WGK) plant and the Mississippi River. Total VOC 
and Total SVOC concentrations were plotted and contoured for the Shallow Hydrogeologic Unit 

(SHU), Middle Hydrogeologic Unit (MHU) and Deep Hydrogeologic Unit (DHU) and the results 

are presented in the following figures:
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Acetone
Benzene 
Bromoform 
2-Butanone 
Chlorobenzene 
Chloroethane
Chloroform

Based on these isoconcentration plots, VOCs and SVOCs are present in groundwater from the 

Mississippi River to the WGK plant. Three concentration highs are evident on Figures 2-7 to 2- 

12: 1) one at Sauget Area 2 Sites R and Q (Dog Leg) immediately adjacent to the Mississippi 

River, 2) another at the location of Sauget Area 2 Sites O and S and 3) a third at the W.G. 
Krummrich plant. A review of historical data for Sites O, Q, R and S and current data for the 

W.G. Krummrich plant indicates that these concentration highs are most likely due to the 

migration of leachate and/or liquid waste from the various industrial disposal sites and 

dissolution of DNAPL trapped on and in the aquifer matrix beneath these sites.
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4-Nitrochlorobenzene

Constituents detected in groundwater at Site Q include:

VOCs SVOCs

4-Chloroaniline

Metals and Inorganics

Arsenic

Cyanide 2-Nitroaniline

Acenaphthylene
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4-Methylphenol
2,4-Dimethylphenol

Naphthalene
2-ChloroNaphthalene

Benzoic Acid
Benzyl Alcohol 
bis(2-chloroethoxy)Methane 
bis(2-ethylhexyl) Phthalate
Chrysene
Fluoranthene
4-Nitrodiphenylamine 
n-Nitrosodiphenyamine
PyrenePhenol

2-Chorophenol
4-Chlorophenol
2,4-Dichlorophenol
2,4,6-T richlorophenol

1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene
1.2.4- T richlorobenzene

Nitrobenzene
2- Nitrochlorobenzene
3- Nitrochlorobenzene

Phenol
2-Chlorophenol
2, 4-Dichlorophenol
2,4,6-T richlorophenol
Pentachlorophenol

Chloromethane
1.1- Dichloroethane
1.2- Dichloroethane
1.1- Dichloroethene 
Ethylbenzene
trans-1,2-Dichloroethene 
Methylene Chloride
4-methyl-2-Pentanone
1.1.2.2- Tetrachloroethane 
Tetrachloroethene 
Toluene
1.1.1- Trichloroethane
Trichloroethene
Vinyl Chloride

Focused Feasibility Study 
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Benzene
Chlorobenzene
1,2-Dichloroethane
2-Hexanone
4-methyl-2-Pentanone
Toluene

Given the history of waste disposal at these sites, detected groundwater concentrations at these 

Sites are most probably the result of migration of leachate from the waste materials to and 

through the aquifer and the dissolution of DNAPL trapped on the aquifer matrix and/or pore 
spaces.
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(PPb)

Shallow Hydrogeologic Unit 74,600 6,760,000

Middle Hydrogeologic Unit 47,210 1,529,000

Deep Hydrogeologic Unit 1,950 34,800
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Groundwater data collected during pre-design investigations performed in July 2001 to collect 

design information for a groundwater extraction system downgradient of Site R, the following 
vertical distribution of Total SVOCs was found at two potential extraction well locations at the 
downgradient boundary of Site R:

Groundwater data collected at Site R in January and May 2000, and presented in Figures 2-7 to 
2-12, indicate that the maximum Total VOC and SVOC concentrations at Site R are 74,600 pg/l 

and 6,760,000 pg/l, respectively. Total VOC concentration highs in the SHU, MHU and DHU 

are located in the northern half, northern two thirds and the extreme northern end of Site R, 

respectively, while the Total SVOC concentration highs are located in the central portions of Site 

R for all three of these hydrogeologic units.

Total SVOC concentrations of 6,760,000 in the SHU and 1,529,000 in the MHU indicate that 

DNAPL is probably present in the aquifer. Dissolution of DNAPL coating the aquifer matrix or 

trapped in aquifer pore spaces will act as a long-term, continuous source of impacted 
groundwater.

Focused Feasibility Study
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These January and May 2000 groundwater data indicate there is a distinct vertical stratification 

of Total VOC and Total SVOC concentrations at Site R with concentrations decreasing with 
depth:

This distinct vertical concentration gradient, with the highest detected concentrations in the 

upper portions of the saturated zone, indicates that the waste material and/or DNAPL in the 

SHU is still acting as source that impacts groundwater quality. As discussed in Section 2.2, 

constituents that enter the Middle Hydrogeologic and the Deep Hydrogeologic Unit can be 

transported to the Mississippi River in time periods as short as 25 to 40 days.

Total VOC Concentration Total SVOC Concentration 
(PPb)
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2.4.2 Site O and Site S Area
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Notes; 1) Sample at termination depth of 116 ft BGS
2) Sample at termination depth of 98 ft BGS

Proposed Groundwater 
Extraction Well 1

125,600
158,300
90,000

172,320
64,640
84,300

Total SVOC Concentrations (ppb)
Proposed Groundwater

Extraction Well 2
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Vertical stratification of SVOCs is also apparent from data collected at the location of Proposed 

Groundwater Extraction Well 2, with the highest concentrations in the Shallow Hydrogeologic 

Unit, lower concentrations in the Middle Hydrogeologic Unit and lowest in the Deep 

Hydrogeologic Unit. This vertical distribution pattern is different in Proposed Groundwater 
Extraction Well 1 where Total SVOC concentrations do not decrease with depth between the 

MHU and the DHU. While it is difficult to know with certainty the reason for this difference in 

vertical distribution between these two proposed well locations, it may be due to the presence of 
DNAPL at the bottom of aquifer. Proposed Groundwater Extraction Well 1 was located 650 feet 
south of the north end of Site R. As discussed above, Total VOC and SVOC highs in the SHU, 
MHU and DHU are located in the northern two thirds of Site R. With a history of both solid and 

liquid waste disposal that allegedly started at the north end of Site R and continued to the south, 
it seems reasonable to expect the presence of DNAPL beneath and downgradient of this portion 
of Site R.

12
1,042,800 

NS
156,000

203,520
77,140

107,400
77,840

NS
146

12,470
404,010

24,926
21,810'2

Shallow Hydrogeologic Unit
20
30
40
50

Middle Hydrogeologic Unit
60
70
80

Deep Hydrogeologic Unit
90
100
110
120

Depth Below
Ground Surface 

(feet)
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Constituents detected in groundwater at Site O include:

VOCs SVOCs Metals

No groundwater data is available for Site S.

2.4.3 Sauget Industrial Facilities
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Total VOC Concentrations, Shallow Wells
Total VOC Concentrations, Intermediate/Deep Wells 
Total BNA Concentrations, Shallow Wells 
Total BNA Concentrations, Intermediate/Deep Wells

Arsenic
Cadmium
Lead

Figure 2-25 
Figure 2-26
Figure 2-27 
Figure 2-28

4-Chloroaniline
1,2-Dichlorobenzene
1,4-Dichlorobenzene
4-Methylphenol
Phenol
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Benzene
2-Butanone 
Chlorobenzene 
trans-1,2-Dichloroethene 
Methylene Chloride
4-methyl-2-Pentanone
1,1,2,2-Tetrachoroethane
Tetrachloroethene 
Toluene 
Trichloroethene

In the Shallow Hydrogeologic Unit, there are two Total VOC concentration highs: 1) the western 

half of Site O and 2) downgradient of the Village of Sauget PChem Plant. There is only one 

Total VOC concentration high in the Middle/Deep Hydrogeologic Unit and it is located 

downgradient of the PChem Plant. Total BNA concentrations highs are located in the same 
areas in both the Shallow and the Middle/Deep Hydrogeologic Units.

The groundwater concentration highs at the Site O and Site S area are not as apparent on 
Figures 2-7 through 2-12 as they are on Figures 2-25 to 2-28. Therefore, the following 

discussion is based on the data shown on Figures 2-25 to 2-28 which were compiled by Ecology 

and Environment and included in the 1998 Sauget Area 2 Data Tables/Maps Report. These 

maps, which are listed below, do not give actual concentrations but do show where 
concentrations highs are located.
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VOCs SVOCs

2.5 Analytical Data

Mississippi River2.5.1

2.5.1.1 ABRTF Aquatic Habitat Assessment
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Chloroaniline
Chlorophenol 
Dichlorobenzene 
Dichlorophenol
Naphthalene 
Nitroaniline 
Nitrobenzene

Nitrobiphenyl
Nitrophenol 
Pentachlorophenol 
Phenol
Trichlorobenzene
Trichlorophenol

In 1990, the Advent Group of Brentwood, Tennessee completed an aquatic habitat assessment 

in the Mississippi River for the American Bottoms Regional Wastewater Treatment Facility 

(Aquatic Habitat Assessment, Mississippi River near Sauget, Illinois, March 1990). This study 

was performed to examine the aquatic habitat and aquatic macroinvertebrate populations in the 

area downstream of a proposed multi-port diffuser.
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Benzene
Chlorobenzene 
1,2-Dichloroethene
Ethylbenzene 
Methyl Isobutyl Ketone 
Methylene Chloride 
Toluene
1,1,1-Trichloroethane
Xylene
Vinyl Chloride

The American Bottoms Regional Wastewater Treatment Facility (American Bottoms) is located 

in Sauget, Illinois. The facility receives both industrial and municipal wastes for physical and 

biological treatment prior to discharge of the treated effluent. The facility has a National

The Sauget area has been home to numerous industrial facilities over the years. While the 

nature and extent of contamination at those facilities, and their impact on groundwater in the 
area included in this Focused Feasiblity Study, is currently unknown, impacted groundwater is 

expected to be present at most if not all of these facilities. Constituents mobile in groundwater 

at the W.G. Krummrich plant have been studied. The following have been found in 

concentrations higher than the lEPA Tiered Approach to Cleanup Objectives (TACO) Tier 1 

Industrial Criteria, are listed below:
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Structure was visually surveyed and recorded during the field study. The projected path of the 

plume from the proposed diffuser based on modeling projections and River currents is shown in 

Figure 2-14. A visual summary of the habitat observations is presented in Figure 2-15. The 

shoreline immediately upstream (50 ft) from the outfall to about 600 ft downstream consisted 

primarily of sand, with rip-rap located along the shore at the outfall. From 600 to 1,000 ft 

downstream, the shoreline was predominantly rip-rap, with some sand. An exposed "sunken" 

barge was located beginning about 1,300 ft and extending to about 1,500 ft downstream, laying 

parallel to the shore. An old pier or "wing dam" is located at about 1,500 ft downstream. This 

wing dam has a number of old wooden pilings ranging to about 1 to 3 ft in height. During the 

field study, the wing dam was exposed (extended above the water line) for about 300 ft from 

shore. Upstream of the wing dam, the structure consists of five barge mooring cells. Two of the 

cells were upstream of the outfall. The three remaining cells were located approximately 200 ft

Physical characteristics of the water body are the primary influence in determining aquatic 

habitat. These physical factors include flow (depth and velocity), temperature, substrate 

composition, suspended solids, and structure. Examples of structure or cover include rocks, rip­

rap, logs, brush, vegetation (in-stream or riparian), roots, snags, pools, shadows, barge 

anchoring cells, etc. Additional physical/chemical factors such as turbidity, hardness, pH and 
the dissolved solids concentration can also affect habitat suitability. In addition to examining 

chemical/physical characteristics of the area, aquatic macroinvertebrates were examined to 
provide baseline information on the macroinvertebrate populations present. The study area 

ranged from approximately 100 ft upstream from the existing outfall to 2,000 ft downstream. 

The study was performed during the week of January 8, 1990.

Focused Feasibility Study
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Pollutant Discharge Elimination System (NPDES) Permit to discharge these treated effluents 
into the Mississippi River at Mississippi River Mile (MRM) 178.2. A multiport high-rate diffuser 

has been designed to provide best engineering technology for dispersion of the effluent in the 

Mississippi River. The purpose of this study was to examine the aquatic habitat in the 

Mississippi River downstream from the proposed diffuser location. This assessment was 

developed using information in EPA’s Technical Support Manual: Waterbody Surveys and 

Assessments for Conducting Use Attainability Analyses.
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from shore at about 0 to 300 ft downstream from the discharge. None of the potential structure 

identified was expected to be in the direct influence of the mixing zone.

■ Mixing is not allowed in waters adjacent to bathing, bank fishing areas, boat 
ramps or dockages or any other public access area; and

The proposed placement of the diffuser was in an area that will not adversely effect aquatic 

habitat. Title 35, Subtitle C. Chapter I, Section 301.102 of the Illinois Administrative Code (lAC) 

stipulated the following limitations with regard to aquatic habitat in any receiving waters in which 

a mixing zone is allowed:

■ Mixing is not allowed in waters which include a tributary stream entrance if 
such mixing occludes the tributary mouth or otherwise restricts the movement 
of aquatic life into or out of the tributary;

■ Mixing is not allowed in waters containing mussel beds, endangered species 
habitat, fish spawning areas, areas of important aquatic life habitat, or any 
other natural features vital to the well being of aquatic life in such a manner 
that the maintenance of aquatic life in the body of water as a whole would be 
adversely affected.
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Particle size analysis of substrate samples indicated the bottom of the river consisted primarily 

of fine to coarse sand, with some silt in the near-shore areas. A notable lack of benthic 

invertebrates was indicated. In all substrate samples examined in the field or laboratory, only a 

single chironomid, two oligochaetes, and a snail (Family Physidae) were observed. No 

additional quantitative analysis was performed on these samples. A large number of caddis fly 

(Tricoptera) cases were observed along the wind dam and attached to rip-rap along the 

shoreline both upstream and downstream from the outfall. Organisms collected from this area 

were subsequently identified to be Hydropsyche orris, or Hydropsyche bidens. These species 

are associated with large rivers and appear to be able to survive siltation better than most 

Hydropsyche species. Both are often collected where there is a high silt load and high 

concentration of suspended organic substrates. The individual larval retreats and pupal cases 

at times stack on top of one another. Pupal cases are constructed predominantly of secreted 

substances with sand grains attached. The case type and stacking characteristics were 

observed at the Sauget site at the wing dam. Table 2-1 summarized those organisms collected 
and identified during the field study.
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• Diffuser design preventing organisms from entering the area of immediate mixing.

2.5.1.2 ABRTF Biological Assessment
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Habitat characteristics observed during the field investigation in the area immediately 
upstream and downstream of the proposed diffuser are summarized in Table 2-2.

This assessment concluded that the maintenance of aquatic life in the river as a whole 

would not be adversely affected by the ABRTF diffuser because of:

No tributary streams entered the Mississippi River within 2,000 ft downstream from the 

ABRWT facility outfall. In addition, no public bathing, bank fishing areas, boat ramps or 

dockages occur within 2,000 ft downstream from the facility.

The Advent Group conducted another river study for the American Bottoms Regional 
Wastewater Treatment Facility in 1996 (Biological Assessment of the Mississippi River Near

A submerged log upstream from the present outfall, rip-rap along the shore, five barge 

cells, and the wing dam located about 1,500 ft downstream were found to be the only 

significant habitat in this area. These structures are in areas outside the proposed 
mixing zone.
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There were no mussel beds evident during the habitat assessment study. The substrate 

in the area of the project diffuser mixing plume consisted entirely of sand. This type of 

substrate, particularly when located in an off-shore area with no structure or cover, is not 

a productive biological habitat. In addition, only four benthic macroinvertebrate 

specimens were observed in 45 sediment samples collected, supporting evidence that 

the substrate was poor habitat for benthic organisms. None of the macroinvertebrates 

collected were threatened or endangered species.

• Depths, velocities, substrate, and lack of structure in the projected diffuser plume, 
and;
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• Collect various physical and chemical water quality measurements.
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• Evaluate the macroinvertebrate community within the plume of the ABRTF 
discharge.

This assessment of water quality and biological conditions was conducted from September 19,

1994 to September 21, 1994 in accordance with a work plan approved by USEPA and lEPA. 

Specific objectives of the study were to;

In accordance with the Consent Decree, sampling transects were established approximately

100 ft upstream of the diffuser and at 1,600; 1,700; 1,800; 1,900 and 2,000 ft downstream of the 

diffuser (Figures 2-16, 2-17 and 2-18). Sampling stations were located 30 ft, 150 ft and 300 ft 
from the left edge of water on each transect. Water velocity readings taken at 0.2, 0.6 and 0.8 
of total water depth indicated velocity ranges from 0 to 2.02 ft/sec in the study area. Highest

• Characterize aquatic habitats present south along the shore between a 
distance of 1,600 and 2,000 ft from the diffuser;

• Characterize the substrate on the downstream side of the wing dam and 
southward along the shore between a distance of 1,600 ft and 2,000 ft from 
the diffuser; and

• Characterize and describe the fish populations present in the near shore and 
wing dam sections of the diffuser study area and with 2,000 ft downstream of 
the diffuser; and

• Examine fish populations present in the study area during one sampling 
event between July and October in 1994 or 1995:

Focused Feasibility Study
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

• Collect 12. sediment samples at 18 locations for use in examining the 
macroinvertebrate community and characterizing the habitat and substrate 
present just upstream of the diffuser and on the downstream side of the wing 
dam;

Sauget, Illinois, April 1996). This study was conducted for the Village of Sauget in order to 

meet the requirements of a 1992 Consent Decree with USEPA and lEPA. ABRTF was 

required to conduct a biological study in the area affected by or within the plume of the ABRTF 

discharge as well as the near shore and wing dam areas. As outlined in the Consent Decree, 
the biological study was to:
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At the time of the study, an area of shallow water, approximately one foot deep, was present 

between the wing dam and the left edge of water. This area consisted of small riffles resulting

Changes in bottom topography were observed throughout the study area but the wing dam and 

the sunken barges were the only notable habitat. They were also the only notable cover in the 

study area that would attract fish. The cover present at the rocky wing dam extending above 

the water’s surface consists of the wing dam and wooden posts along its downstream side. Rip­

rap was present in some areas of the wing dam while other bottom substrates in the area are 

almost entirely composed of sand. Still other areas of the wing dam possess small areas of 
rock and cobble substrate.

Sediment sampling indicated that highly diverse bottom substrate is present throughout the 

study area ranging from fine, silty materials to rock/cobble substrates (Tables 2-3 and 2-4). 

Sand was the predominant substrate. Although the bottom substrate varied considerably, from 

essentially 100% sand to 100% gravel at the sampling stations, substrate upstream of the wing 

dam, especially in near-shore areas, was predominantly sand. Based on visual observations, 
some sediments were "mucky" and "silty" in nature. These sediments were generally present in 

areas of very low water velocity where fine materials with apparently higher levels of organic 

carbon were accumulated. Sediments at many locations consisted primarily of sand (over 
90%). Although not present in many near-shore areas, except immediately adjacent to the rip­

rap bank, gravel was a primary component of the substrate at locations further offshore.

Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S

water velocities occurred at sampling stations located 300 ft offshore. Velocity values at a given 
sampling station were did not vary much with depth. Temperature, dissolved oxygen, 

conductivity and pH showed little variability with water depth or distance from shore. Relatively 
low Secchi disk values of 8 to 13 inches reflect the high turbidity and concomitant poor light 

penetration into study area waters.

Based on the results of conductivity data, effluent was present in the area of the wing dam 

during the study. Conductivity increased by approximately 30 to 130 micromhos/cm 

downstream of the discharge. Except for conductivity, no differences were observed in general 

water quality characteristics of waters upstream and downstream of the effluent discharge.
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The changes in bottom composition, presence of above water structures and the steep depth 

and current gradients caused by the wing dam provide the best structure and cover for fish in 

the entire study area. Additionally, a sunken barge present upstream, and approximately 100 ft 

farther from the left edge of water that the wing dam, provides additional cover.

from water running over the rocky bottom substrate. Good benthic-macroinvertebrate habitat 
was provided by the many crevices and areas of loose rock which created shelter as well as 

dwelling and feeding sites for such organisms. Water velocity in this area averaged 1.93 ft/sec 

while average water velocities around the wing dam ranged from 0.02 to 2.62 ft/sec.

Organisms primarily represented at the sampling stations were the aquatic life stages of various 

insects (midges, caddis flies, may flies, beetles, dragon flies and damsel flies), although aquatic 

worms (Oligochaetes), snails (Gastropods) and clams (Pelycepods) were also present. Insects 

dominated the macroinvertebrate fauna both upstream and downstream of the discharge with 

midges and caddis flies comprising the majority of the organisms at most locations. Caddis fly 

and may fly species, organisms considered by USEPA to be intolerant to degraded water 

quality, were collected from sites downstream of the effluent discharge.

More taxa and a higher abundance of macroinvertebrates were observed in this study than in 

1990. However, macroinvertebrate richness and abundance were low in the near-shore area of 

the wing dam as well as in near-shore areas upstream of the effluent discharge. The relatively 

low richness and abundance of macroinvertebrates in good-quality habitats likely reflects the 

nature of benthic communities in big-river systems such as the Mississippi River near St. Louis. 

Both the abundance and richness of macroinvertebrates generally increased with increased 

distance from shore along transects upstream and downstream of the discharge. This likely 

reflects improved habitat quality with distance from the shore as increased proportions of gravel 

were often found in samples collected farther from shore. Similar macroinvertebrates were 

observed in near-shore areas upstream and downstream of the discharge when benthic 

substrate composition was similar. The highest abundance and diversity of organisms were 

observed at stations located approximately 300 ft from shore and downstream of the effluent 

discharge.

Focused Feasibility Study
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were;

Species NameCommon Name

Total 121
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Dorosoma cepedianum
Cyprinus carpo
Morone chrysops 
Carpiodes carpio
Aplodinotus grunniens
Ictiobus cyprinellus
Ictiobus bubalus
Pylodictus olivaris 
Hiodon alosoides 
Moxostoma macrolepitodum
Lepomis marcrochirus
Alosa chrysochloris

Number of 
Individuals

Gizzard Shad
Common Carp 
White Bass 
River Carp Sucker 
Freshwater Drum
Bigmouth Buffalo 
Smallmouth Buffalo 
Flathead Catfish
Goldeye
Shorthead Redhorse
Bluegill
Skipjack Herring

37
31
19
13

6
5
3
2
2
1
1
1
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Overall, with the exception of changes in bottom topography, the fish-attracting habitat upstream 

of the wing dam was quite limited and the bottom appears to be barren and primarily sand. 
However, water quality conditions in this area appear to be quite suitable for habitation by fish. 

A total of 12 different fish species were collected in the study area. In order of abundance they

In summary, macroinvertebrate data indicated that a variety of organisms were present 

throughout the study area. The macroinvertebrate community was generally dominated by 
insects although clams, snails and aquatic worms were also present. No clear patterns in 

species composition or numbers were evident for samples collected from upstream as 

compared to downstream of the discharge. However, higher richness of individuals as well as 

taxa were present in samples collected from sites 300 ft from shore as opposed to sites 30 ft or 

150 ft from shore. This is likely due to the higher proportions of gravel composing the substrate 

at locations 300 ft from shore. Higher numbers of individuals and taxa were present in samples 

collected downstream of the outfall as opposed to upstream of the outfall. These differences 

are also likely due to habitat composition. The presence of the wing dam and the associated 

rocks and gravel and changes in bottom substrate improved the quality of benthic habitat. 

Organisms considered to indicate "acceptable" water quality were present in samples collected 

from upstream and downstream of the effluent discharge. Overall, no deleterious impacts to 

macroinvertebrates appeared to be occurring as a result of the effluent discharge.
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Type of Fish Type of Water Quality
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Common Carp 
Goldeye 
Bluegill 
Bigmouth Buffalo

Tolerant 
Intolerant 
Intermediate
Intermediate

Focused Feasibility Study 
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USEPA (1989) considers the fish found in the study area to be indicative of the following types 

of water quality when found in the Midwest:

The most abundant fish present, the gizzard shad, is a planktivorous, filter-feeding fish found in 

large rivers and reservoirs. This fish could not be considered indicative of compromised water 

quality. Gizzard shad are commonly found in high-quality fisheries typical of reservoirs 

managed for sport fishing. Although the common carp, the second most abundant fish 
observed, is typically considered to be a quite "tolerant" fish this is based primarily on its 

tolerance to organic enrichment and associated low dissolved oxygen concentrations. Markedly 

depressed dissolved oxygen conditions were not observed during the study. The presence of 

carp and other "rough" fish, such as the river carpsucker and buffalo species, is not an 

indication of "impacted" condition given the variety of other fish present. For example, white 

bass (the third most abundant fish observed), bluegill, flathead catfish and, to a lesser extent, 

the freshwater drum are considered "sport fish" and are often found in waters inhabited by other 

"top level" carnivorous sport fish.

All of these species are typical of what might be found in the Mississippi River basin and similar 

big-river systems. Common carp are considered to be a "rough" fish, tolerant of compromised 

water quality. All of the other fish present in the study area are generally considered 

"facultative" in terms of water quality indicators, i.e. they do not necessarily typify impacted or 
high-quality waters. Exceptions to this might be: 1) the shorthead redhorse which "is probably 

quite sensitive to siltation and pollution" (Miller and Robinson, 1973, The Fishes of Oklahoma, 

University of Oklahoma Press, Stillwater, Oklahoma) and 2) the goldeye which is considered to 

be intolerant (USEPA, 1989, Rapid Bioassessment Protocols for Use in Streams and Rivers - 

Benthic Macroinvertebrates and Fish, EPA/444/4-89-001, USEPA Office of Water, Washington, 

DC). Overall, the species present in the study area represent a good mixture of various types of 

fish representative of varying water quality and habitat.
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The overall conclusion from this biological assessment was that no deleterious impacts to fish or 
macroinvertebrate communities resulted from the effluent discharge.

Smallmouth Buffalo 
Shorthead Redhorse 
Skipjack Herring 
Gizzard Shad 
River Carpsucker
Flathead Catfish 
White Bass

Intermediate
Intermediate
Intermediate
Intermediate 
Intermediate
Intermediate
Intermediate

No impacts were evident to the fish community present downstream of the outfall at the time of 

the study. A variety of fish representing a range of trophic levels and niches were observed. 

The fish present were primarily indicative of "intermediate" water quality, although one species 

of "tolerant" as well as one species of "intolerant" fish were observed. The low number of 

anomalies (2 of 121 specimens) and typical condition factors observed for fish in the area 
downstream of the outfall also indicated a relatively healthy fish population.

A range of condition factors was observed for fish collected in the study area. Most were at or 
above the value of 1.0 considered typical for fish in good health (Carlander, 1969 and 1977, 

Handbook of Freshwater Fishery Biology - Volumes I and II, Iowa State University, Ames, Iowa). 

Average condition factor values were above 1.0 for all species for which three or more 

individuals were collected. Of the 121 fish collected, only two had anomalies. One white bass 

was missing its left opercle (gill cover) and one goldeye had a head sore. Neither of these two 

anomalies can be related to the effluent discharge because of the highly mobile nature of fish.

A good mixture of fish was found in the study area in terms of their ecological niche and status. 

For example, the white bass and flathead catfish are piscivorous as adults and opportunistic 

carnivores (insects and fish) at earlier life stages. The bluegill, goldeye, skipjack and freshwater 

drum are opportunistic carnivores throughout their life cycles. As adults, drum tend to feed more 

on bottom-dwelling mollusks and insects and skipjack tend to feed more on fish. Shorthead 

redhorse are primarily bottom-feeding carnivores. Bigmouth buffalo are primarily filter feeders 

and bottom-feeding carnivores. Gizzard shad are filter-feeders eating primarily plankton and 

detritus filtered from the water. Carp, carpsucker and smallmouth buffalo are primarily bottom­

feeding omnivores eating plants, animal flesh and detritus.

Focused Feasibility Study
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2.5.1.3 Solutia Surface Water Sampling Plan
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Solutia submitted a Description of Current Conditions Report, which included a Site Sampling 

Plan, to USEPA on August 1, 2000. Surface Water, Groundwater and Soil Sampling Plans 
were included in the Site Sampling Plan. The Surface Water Sampling Plan was implemented 

in October 2000 and current plans call for completing the Groundwater Sampling Plan in 2001 

and the Soil Sampling Plan in 2003.

Surface water, sediment and fish sampling were conducted in the Mississippi River in October

2000 to determine the impact, if any, of groundwater discharge from the W.G. Krummrich 

facility. Surface water and sediment samples were collected in the Mississippi River at three 

locations: 1) upstream of the plume discharge area, 2) the plume discharge area and 3) 

downstream of the plume discharge area.

Focused Feasibility Study
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Work Plan - An Administrative Order on Consent (USEPA Docket Number R8H-5-00-003) 

requires Solutia to complete activities necessary to identify and define the nature and extent of 

releases of hazardous waste and/or hazardous constituents at or from the W.G. Krummrich 

Facility. This May 3, 2000 AOC also requires Solutia to prepare a Description of Current 

Conditions Report, a Groundwater Environmental Indicators Report (EIR) and a Current Human 

Exposure Environmental Indicators Report. Originally, the AOC required that the Groundwater 

EIR must be completed by January 1,2002. USEPA extended this deadline in December 2001. 

A Current Human Exposures EIR must be completed by January 1, 2004. Solutia must also 

propose, by June 1, 2004, final corrective measures necessary to protect human health and the 

environment for all current and future unacceptable risks due to releases of hazardous waste or 

hazardous constituents at or from the Facility.

Samples were analyzed to determine the concentration of VOCs, SVOCs, Pesticides, 

Herbicides, PCBs and Dioxin in these environmental media. In addition, benthic community 

structure was evaluated to provide data for sediment triad evaluation. Bioassays were 
conducted on surface water and sediment samples to determine the toxicity, if any, of these 
environmental media to sensitive organisms. Fish were sampled in the plume discharge area
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Distance from Bank, feet

Total VOCs, ppb 50 200 300 400 500 600 700 1000 1400

North Transect NS NS NS644 854 ND ND ND ND

Center Transect ND NS NS ND NS NS NS NS1300

South Transect NS NS NS NS NS NS45 473 1
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River Sampling - These sediment sample analyses indicated that sampling transects located 

300 ft from the riverbank would be within the area of plume discharge. Therefore, surface water 

samples were collected along three transects running parallel to the bank and located 50, 150 

and 300 ft from the riverbank. Three sampling stations were located on each transect resulting 

in nine sampling stations within the plume discharge area. One sampling station was located at 

the center point of each transect. Another sampling station was located half way between the 

center station and the upstream end of each transect. A third sampling station was located half 

way between the center station and the downstream end of each transect.

At each sampling station, one surface water sample was collected and analyzed for VOCs, 

SVOCs, Pesticides, Herbicides, PCBs and Dioxin to determine the concentration of these 

constituents in surface water. Samples were collected just above the sediment/surface water 
interface. Bioassays, using Cerodaphnia and Fat Head Minnows, were performed on each

and upstream and downstream of this discharge to determine the impact, if any, of groundwater 
discharge on higher trophic level organisms. Information collected as part of the Surface Water 
Sampling Plan will be used in a Ecological Risk Assessment, a Human Health Risk 

Assessment, a Groundwater Environmental Indicators Report and a Current Human Exposure 

Environmental Indicators Report.

Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S

Reconnaissance Survey - A reconnaissance survey was conducted in September 2000 to 

characterize river bottom substrates and identify surface water, sediment and fish sampling 

locations. During this reconnaissance survey, conducted in conjunction with USEPA, sediment 

samples were collected in the area of plume discharge along three transects running from the 

bank toward center of the river. Analytical results are summarized below:
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Endpoint OrganismFood Source Fish Trophic Level

Omnivore Predator
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Omnivore
Plankton

Three composite samples of each target fish species were collected in each sampling area to 

determine the impact of groundwater discharge to surface water on bottom feeder, forager and 

predator fish. A food source approach was used to select fish for analysis:

surface water sample to determine surface water toxicity. In addition, one sediment sample was 

collected at each sampling station and analyzed for VOCs, SVOCs, Pesticides, Herbicides, 
PCBs and Dioxin to determine the concentration of these constituents in sediments. Bioassays, 

using Hyallela and Fat Head Minnows, were performed on each sediment sample to determine 

sediment toxicity. Benthic community structure was determined using three grab samples 

collected at selected locations within each sampling area. Since the dominant river bottom 

substrate is sand, benthic communities were expected to be limited.

Channel Catfish
Osprey
Heron
Recreational Fisher

Sediment toxicity testing was performed using USEPA approved methods, specifically "Methods 

for Measuring the Toxicity and Bioaccumulation of Sediment-Associated Contaminants with 

Freshwater Invertebrates (EPA/600/R-99/064). Hyallela azteca and Chironomous tentans were 

originally proposed to USEPA Region 5 RCRA as the sediment toxicity test organisms. In 

response to an Agency comment on the proposed test organisms, fathead minnows were used 

instead of Chironomous tentans so that sediment toxicity testing could be performed on one 

benthic organism (Hyallela azteca) and one lotic organism (fathead minnow). This change in 

test organisms was considered appropriate because sand is the dominant substrate in the 

plume discharge area. Under these conditions, testing two benthic organisms (Hyallela azteca 
and Chironomous tentans) would produce less useful information that testing one benthic 

organism (Hyallela azteca) and one lotic organism (fathead minnow). Substituting a lotic 

organism for a benthic organism allowed direct assessment of the effects of sediment in the 

plume discharge area on higher trophic level organisms.

Channel Catfish
Shad (Large) 
Shad (Small)
White Bass, Buffalo

Focused Feasibility Study
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Bottom Feeder
Forager



SITES CHARACTERIZATION

June 13, 2002 Page 2 ■ 45

A fourth fish sample was collected in order to provide fillet data for the Human Health Risk 

Assessment. Fish tissue samples were analyzed for VOCs, SVOCs, Pesticides, Herbicides, 
PCBs and Dioxin. Three to five fish were collected for each composite. Fish stomach contents 

were examined and recorded to document food sources.

To provide a basis for comparison, one soft bottom sample was collected upstream of the site 

and analyzed for VOCs, SVOCs, Pesticides, Herbicides, PCBs and Dioxin. Bioassays, using 

Hyallela and Fat Head Minnows, were performed on this sediment sample to determine 

sediment toxicity. Benthic community structure were determined by collecting and evaluating 

three grab samples at this sampling station. One surface water sample was collected at this 

location and analyzed for VOCs, SVOCs, Pesticides, Herbicides, PCBs and Dioxin. This water 

sample was collected just above the sediment/surface water interface. Bioassays, using 

Cerodaphnia and Fat Head Minnows, were performed on this surface water sample to 

determine surface water toxicity.

Sediment, surface water and fish tissue analytical result summaries and a summary of sediment 

and surface water toxicity testing are included in Tables 2-18, 2-19, 2-20, 2-21, 2-22 and 2-23. 

Sampling locations are shown on Figures 2-19, 2-20, 21-21 and 2-22. These analytical data 

were used to prepare the Ecological Risk Assessment summarized in Section 2.6.2.3. Data 
quality, split sample results and data usability are discussed in the following sections.

One local area of soft bottom sediment was observed during the September 2000 

reconnaissance survey at a wing wall downstream of the site. One soft bottom sample was 

collected in this area and analyzed for VOCs, SVOCs, Pesticides, Herbicides, PCBs and Dioxin. 

Bioassays, using Hyallela and Fat Head Minnows, were performed on this sediment sample to 

determine sediment toxicity. Three grab samples were collected at this sampling station to 

determine benthic community structure. One surface water sample was collected at this 

location and analyzed for VOCs, SVOCs, Pesticides, Herbicides, PCBs and Dioxin. This water 

sample was collected just above the sediment/surface water interface. Bioassays, using 

Cerodaphnia and Fat Head Minnows, were performed on this surface water sample to 

determine surface water toxicity.

Focused Feasibility Study
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1.0 Project Description

2.0 Project Organization and Responsibility

3.0 Quality Assurance Objectives for Measurement Criteria

4.0 Ecological Risk Assessment Field Sampling Plan
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1.1 Introduction
1.2 Site Facility Description, Historical Data and Current Status
1.3 Project Objectives and Decision Statements
1.4 Sampling Plan Design and Rationale
1.5 Target Parameters, Rationale, Media and Frequency
1.6 Project Schedule

4.1 Study Area
4.2 Field Sampling Rationale and Sampling Locations
4.3 Surface Water Sampling
4.4 Sediment Sampling

2.1 RCRA Project Manager
2.2 Facility Program Manager
2.3 Ecological Project Manager and Field Leader for Ecological Risk Assessment
2.4 Ecological QA Chemists
2.5 Technical Staff for the Ecological Risk Assessment Activities
2.6 Laboratory Quality Assurance Officers and Project Managers
2.7 Data Validation Contractor

3.1 Level of Quality Control Effort
3.2 Precision
3.3 Accuracy
3.4 Sensitivity - Reporting Limit Requirements
3.5 Completeness
3.6 Representativeness
3.7 Comparability
3.8 Decision Rules
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Data Quality - Sediment, surface water and fish tissue samples were collected and analyzed 

using procedures, protocols and methods included in the "RCRA Quality Assurance Project 
Plan for the Ecological Risk Assessment at the W.G. Krummrich Facility, Sauget, Illinois" 

submitted to USEPA Region 5 RCRA on August 7, 2000, revised in accordance with Agency 

comments and issued in final form November 15, 2000. An outline of this QAPP is given below 

and the Surface Water Sampling Plan, Field Sampling Plan and Quality Assurance Project Plan 
are included in Volume 4A of this Focused Feasibility Study:
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5.0 Sample Custody

6.0 Calibration Procedures and Frequency

8.0 Internal Quality Control Checks

9.0 Data Reduction, Validation and Reporting

10.0 Performance and System Audits

11.0 Preventive Maintenance

12.0 Specific Routine Procedures to Assess Data Precision, Accuracy and Completeness
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8.1 Field Quality Control Checks
8.2 Laboratory Quality Control Checks

Data Reduction
Data Validation
Data Reporting
Data Reconciliation with Ecological Risk Assessment Requirements for Usabililty

6.1 Field Instruments/Equipment
6.2 Laboratory Instruments

12.1 Precision Assessment
12.2 Accuracy Assessment
12.3 Completeness Assessment
12.4 Qverall Assessment of Ecological Data

4.5 Benthic Invertebrate Sample Collection
4.6 Bioassay T oxicity T ests
4.7 Fish Sample Collection

9.1
9.2
9.3
9.4

5.1 Field Chain of Custody Procedures
5.2 Laboratory Chain of Custody Procedures
5.3 Final Evidence Files Custody Procedures

10.1 Field Performance and System Audits
10.2 Laboratory Performance and System Audits

11.1 Field Instrument Preventive Maintenance
11.2 Laboratory Instrument Preventive Maintenance

7.0 Analytical Procedures
7.1 Field Analytical Procedures
7.2 Laboratory Analytical Procedures

Focused Feasibility Study
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13.0 Corrective Actions

14.0 Quality Assurance Reports to Management

(EPA/600/R-99/064).

PDA-2 PDA-5 PDA-8

USEPA Solutia USEPA Solutia USEPA Solutia

PCBs (ug/kg) ND(58) ND(30) ND(41) ND{21)84J ND(21)
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44J
21J
14

ND(1)
NA
ND{4)

7,200
ND(2.2) 
7,800
82

450
110J
140J
120J

ND(410)
ND(410)
ND(410)
ND(410)
ND(410)
ND(410)
ND(410)
ND(410)

10,000
ND(1,100)
12,000
ND(1,100)

13.1 Field Corrective Actions
13.2 Laboratory Corrective Actions
13.3 Data Validation and Data Assessment Corrective Actions

Pesticides (ug/kg)
delta-BHC 
Chlorobenzilate 
4,4-DDD

1,600
ND(1)
4.6
8.5

ND(6)
ND(120) 
ND(6)

NA
2,200 
ND(300) 
110J
ND(300) 
ND(300)
800
ND(300)

ND{1.5J)
NA
ND(5.8J)

1,800
ND(0.92)
840
710

ND(1.1)
NA 
ND(1.6)

700 
41J 
ND 
ND(340)

NA
180 J 
ND(210) 
ND(210) 
ND(210) 
ND(210)
ND(210) 
ND(210)

21OJ
720 
ND(580) 
120J 
390J 
ND(580) 
95J
ND(580)

3,900J 
3,300 
400J 
ND(780) 
ND(780)
61 OJ
ND(780) 
3,200J

NA
ND(410) 
ND(210) 
ND(210) 
ND(210) 
ND(210) 
ND(210) 
ND(210)

5.1J 
ND(41) 
ND(2.1)
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SVOCs (ug/kg)
Aniline
4-Chloroaniline
2- Chlorophenol
1,2-Dichlorobenzene
1.4- Dichlorobenzene
2.4- Dichlorophenol
3- Methylphenol
Phenol

VOCs (ug/kg)
Chlorobenzene
1,2-Dichloroethane 
Toluene
Xylenes, Total

Split Samples - As a further verification of data quality, analytical results for split samples 

collected by USEPA at sediment sampling locations PDA-2, PDA-5 and PDA-8 were compared 

to Solutia’s analytical results:

Sediment and surface water toxicity testing were performed using USEPA approved methods, 

specifically "Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving 

Water to Freshwater Organisms (EP/V600/4-91-002)" and "Methods for Measuring the Toxicity 

and Bioaccumulation of Sediment-Associated Contaminants with Freshwater Invertebrates
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ND(14) ND(99) ND(10)ND(140) 790 2,300

Data Usability Review, Organic Analysis by Method 8290, February 13, 2001
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ND = Non Detect 
NA = Not Analyzed

Data Usability Review, Organic Analysis by Method 8290, February 13, 2001
- 4 Surface Water Samples and 2 Equipment Rinsate Blanks for Polychlorinated

Dibenzodioxins (PCDDs) and Polychlorinated Dibenzofurans (PCDFs)
- All Surface Water and Blank Results Usable for Project Purposes

Data Usability Review, Organic Analysis by Methods 8270C, 8260B, 680, 8151 and
8081 A, January 30, 2001
- 9 Surface Waters, 7 Sediments, 2 Equipment Blanks and 6 Trip Blanks for Volatile 

Organic Compounds (VOCs)
- 8 Surface Waters, 7 Sediments and 2 Equipment Blanks for Semivolatile Organic 

Compounds (SVOCs), Pesticides, Polychlorinated Biphenyls (PCBs) and Herbicides
- All Surface Water, Sediment and Trip Blank Results Usable for Project Purposes

Data Usability Review, Organic Analysis by Method 8290, February 12, 2001
- 4 Surface Water Samples for Polychlorinated Dibenzodioxins (PCDDs) and

Polychlorinated Dibenzofurans (PCDFs)
- All Surface Water Results Usable for Project Purposes

Data Usability Review, Organic Analysis by Methods 8270C, 8260B, 680, 8151 and
8081 A, February 2, 2001
- 7 Surface Waters, 7 Sediments, 3 Equipment Blanks and 2 Trip Blanks for Volatile 

Organic Compounds (VOCs)
- 7 Surface Waters, 7 Sediments and 3 Equipment Blanks for Semivolatile Organic 

Compounds (SVOCs), Pesticides, Polychlorinated Biphenyls (PCBs) and Herbicides
- All Surface Water, Sediment and Trip Blank Results Usable for Project Purposes Except 

for Dinoseb which was Rejected in All Samples Due to Severe Quality Control Issues

Data Usability Review, Organic Analysis by Methods 8270C, 8260B, 680, 8151 and
8081 A, January 24, 2001
- 7 Surface Waters, 1 Sediment, and 2 Trip Blanks for Volatile Organic Compounds 

(VOCs).
- 1 Surface Water and 1 Sediment for Semivolatile Organic Compounds (SVOCs), 

Pesticides, Polychlorinated Biphenyls (PCBs) and Herbicides
- All Surface Water, Sediment and Trip Blank Results Usable for Project Purposes

Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S

Data Usability - New Environmental Horizons, an independent third party, validated the surface 

water, sediment and fish tissue analytical data and prepared the following Data Usability 

Reports:

Herbicides (ug/kg)
2,4-D
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• Data Usability Review, Organic Analysis by Method 8290, February 13, 2001
- 3 Sediment Samples for Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated 

Dibenzofurans (PCDFs)
- All Sediment Results Usable for Project Purposes

• Data Usability Review, Organic Analysis by Method 8290, February 15, 2001
- 3 Surface Water Samples and 2 Equipment Blanks for Polychlorinated Dibenzodioxins 

(PCDDs) and Polychlorinated Dibenzofurans (PCDFs)
- All Surface Water and Blank Results Usable for Project Purposes

• Data Usability Review, Organic Analysis by Method 8290, February 16, 2001
- 4 Sediment Samples for Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated 

Dibenzofurans (PCDFs)
- All Sediment Results Usable for Project Purposes

• Data Usability Review, Organic Analysis by Method 8290, February 19,2001
- 1 Sediment Sample for Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated 

Dibenzofurans (PCDFs)
- All Sediment Results Usable for Project Purposes

• Data Usability Review, Organic Analysis by Method 8290, February 14, 2001
- 4 Surface Water Samples and 1 Equipment Blank for Polychlorinated Dibenzodioxins 

(PCDDs) and Polychlorinated Dibenzofurans (PCDFs)
- All Surface Water and Blank Results Usable for Project Purposes

4 Sediment Samples for Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated 
Dibenzofurans (PCDFs)
All Sediment Results Usable for Project Purposes

• Data Usability Review, Organic Analysis by Method 8290, February 19, 2001
- 1 Surface Water Sample for Polychlorinated Dibenzodioxins (PCDDs) and 

Polychlorinated Dibenzofurans (PCDFs)
- All Surface Water Results Usable for Project Purposes

• Data Usability Review, Organic Analysis by Method 8290, February 16, 2001
- 3 Sediment Samples for Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated 

Dibenzofurans (PCDFs)
- All Sediment Results Usable for Project Purposes

• Data Usability Review, Organic Analysis by Method 8290, March 20,2001
- 20 Fish Tissue Samples for Polychlorinated Dibenzodioxins (PCDDs) and 

Polychlorinated Dibenzofurans (PCDFs)

• Data Usability Review, Organic Analysis by Methods 8270C, 680, 8151 and 8081 A, 
March 15, 2001
- 20 Fish Tissue Samples for Semivolatile Organic Compounds (SVOC), Pesticides, 

Polychlorinated Biphenyls (PCBs) and Herbicides
- All Fish Tissue Results Usable for Project Purposes

Focused Feasibility Study
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S
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All Fish Tissue Results Usable for Project Purposes

2.5.1.4 USEPA Sediment Sampling

Plume Discharge Area
(Distance from Shore)

50 ft 150 ft 300 ft

VOCs (ppb)

SVOCs (ppb)
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Phenol
2-Chlorophenol
2,4-Dichlorophenol

ND
ND

190
150
390

ND
ND
ND

Downstream
Reference Area

ND
ND

ND
ND 
ND

ND 
ND 
ND 
ND 
ND 
ND 
ND

ND 
ND 
ND

ND
ND
ND

3.400
6.400

ND 
ND 
ND

ND
ND

ND 
ND 
ND

ND 
ND

1.6
ND 
ND 
ND 
ND

ND
ND
ND

Aniline
4-Chloroaniline

3,900
3,300

1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene

ND 
ND

1,700

Upstream
Reference Area

Validated analytical data were used to prepare the Ecological Risk Assessment summarized in

Section 2.6.2.3.

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

In October and November 2000, USEPA collected sediment samples in the Mississippi River in 

and adjacent to area of suspected groundwater discharge from Solutia’s W.G. Krummrich plant 

(Figures 2-23 and 2-24). This work was performed in conjunction with Solutia’s implementation 

of its Surface Water Sampling Plan using the same methods and sampling personnel, methods 

and equipment. Maximum detected concentrations in these samples are summarized below:

3,200
400
610

ND
ND

3,100 
ND 
ND 
ND 
ND

ND
58

6,700 
ND 
ND 
ND 
ND

ND
45

10,000
110
ND

12,000
120

Acetone
Benzene 
Chlorobenzene 
1,2-Dicloroethane
Methylene Chloride
Toluene
Xylene
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3-Methylphenol ND ND ND ND93

NDbis(2-ethylhexyl)Phthalate ND ND ND ND

Herbicides (ppb)
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Organophosphorus
Pesticides (ppb)

ND 
ND

ND 
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND 
ND 
ND 
ND 
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
44
ND
ND
21
14
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND 
ND 
ND 
ND
ND
ND
ND 
ND

ND 
ND

ND
ND
ND 
ND 
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND 
ND
ND
ND 
ND 
ND 
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND 
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND 
ND 
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND 
ND

ND
ND
ND 
ND 
ND 
ND 
ND
ND 
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND 
ND 
ND 
ND
ND 
ND

ND 
ND 
ND 
ND 
ND 
ND
ND 
ND

Organochiorine 
Pesticides (ppb)

Dimethoate
Disulfoton
Famphur
Methyl Parathion
Phorate 
T etraethyldithiopyrphosphate
Thionazin
0,0,o-T riethylphosphorothioate

2.6- Dichlorophenol
2.4.6- T richlorophenol

Aldrin
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Chlordane (technical)
Chlorobenzilate
4.4- DDD
4.4- DDE
4.4- DDT
Diallate
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate 
Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Isodrin
Kepone
Methoxychlor
Toxaphene

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S
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PCBs (ppb)

TOC (ppm) ND ND11,000 7,400 3,700

2-60 4-90 5R-60 5-75 5-3155-150 7-150

ND ND1,4-Dichloroben2ene 390 ND 300 1,700 ND ND

ND ND ND3-Methylphenol 95 ND ND ND ND

PCBs ND ND ND ND ND 38 20120
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ND
99

ND
58

Aniline
4-Chloroanirme

210
720

ND
ND
ND

ND
ND

3,900
3,300

ND
450
110
ND
140
120

ND 
ND
ND

ND
ND

ND
ND
ND

ND
ND
ND

ND
ND 
ND 
ND 
ND 
ND 
ND

55
390 
ND 
ND 
ND 
ND

ND
ND 
ND

4.2
100 
ND
2 

ND
2.6

ND
ND
ND

790
ND 
ND

45
1,800 
ND 
ND 
ND 
ND

ND
ND
ND

ND
ND
ND

3.400
6.400

ND
ND
ND

ND
ND
ND
ND
ND 
ND
ND

ND 
ND 
ND

ND
ND
ND
ND
ND
ND
ND

36
1600 
ND
ND 
ND 
ND

ND
ND
ND

Constituent 
Concentration, (ppb)

2,400
3,000

120
ND
ND 
ND
20 

ND 
ND

Aroclor 1016
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260

Phenol
2-Chlorophenol
2,4-Dichlorophenol

ND
ND
ND
ND
84

ND 
ND

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

3,200
400
610

58
6,700 

ND 
ND 
ND 
ND

260
3,100 

ND
ND 
ND 
ND

ND
10,000 

ND
ND

12,000 
ND

Benzene
Chlorobenzene
1,2-Dichloroethane
Ethylbenzene
Toluene 
Xylenes

These data indicate that two VOCs (Chlorobenzene and Toluene) and three SVOCs (Aniline, 4- 

Chloroaniline and Phenol) occur at concentrations greater than one ppm in sediments at four 

sampling locations. Constituent concentrations at all sampling stations with detected 

concentrations are summarized below:

________________ Sampling Station____________________
PDA MR-SD MR-SD PDA MR-SD M R-SD M R-SD MR-SD 

2-150

2,4-D
2,4,5-TP (Silvex) 
2, 4, 5-T
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ND ND 7,400 NDTotal Organic Carbon 11,000 200 ND390

USEPA’s analytical data summaries are included in Table 2-24.

Sampling Station
(ppm)

MR-SD-2-150 ND445 99 150 200

PDA -5R-60 820 390 60 1100
MR-SD-4-90 ND 13008.8 90
MR-SD-5-75 1,845 5,700 200 75 1550
MR-SD-5-150 1550150
MR-SD-5-315 315 1550
PDA -2-60 1,415 60 1800
MR-SD-7-150 23001,636 58 150
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11,500
ND

In order to interpret this data. Total VOC, Total SVOC and Total Organic Carbon concentrations 
were compared to sampling station distance from the northern, upstream boundary of Site R:

is that VOCs appear to be discharging at least 300 ft into the river at the southern plume 

discharge area. Total VOC concentrations are 1,845; 6758 and 3,360 ppb at distances of 75,

Based on this data set, it appears that the northern plume discharge area extends more 
thani 50 ft but less than 300 ft from shore. Another observation that can be made from this data

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

11,000
ND

11,410
ND

6,758
3,360

22,000

7,400
ND

Distance from 
North Boundary 

of Site R 
(feet)

Total
VOCs
(ppb)

Analytical data from these sampling stations appear to indicate that there are two plume 

discharge areas at Site R. One plume appears to be discharging from the northern half of Site 

R. A second plume appears to be discharging from the southern third of site R and the northern 

portion of Site Q. The north plume discharge area is composed primarily of SVOCs, 

specifically Aniline, 4-Chloroaniline and Phenol. The northern portion of the south plume­

discharge area consists primarily of SVOCs, including Aniline, 4-Chloroaniline and 

Dichlorobenzene, although VOCs, primarily Chlorobenzene, make up a significant percentage 

of the constituents present. Chlorobenzene and Toluene are the dominant components of the 

southern portion of the south plume-discharge area.

Total
Total Organic 

SVOCs Carbon 
(ppb)

Distance from
Riverbank 

(feet)
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2.5.2 Sauget Area 2

2.5.2.1 Site 0

The 1998 E&E report included the following information on Site O;

Site Narrative
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150 and 315 ft from shore, respectively, at sampling stations MR-SD-5-75, MR-SD-5-150 and 

MR-SD-5-315. Total SVOC concentrations at these sampling stations are, respectively, 5,700 
ppb; 11,500 ppb and ND.

In 1998, Ecology and Environment (E&E) prepared the report "Sauget Area 2 Data Tables/Maps 

for USEPA Region 5. This report summarized existing data for each site along with other 

information compiled by E&E during its file searches of various agencies and organizations. It 

contains data from investigations conducted by Clayton Environmental Consultants, Dynamac, 

E&E, lEPA, Geraghty and Miller, Reidel Industrial Waste Management, Russell and Axon and 

USEPA. Data for Sites O, P, Q, R and S are summarized in Sections 2.5.2.1, 2.5.2.2, 2.5.2.3, 

2.5.2.4 and 2.5.2.5,. As part of its 1998 report, E&E prepared isoconcentration maps showing 

Total VOC concentration in shallow wells, Total VOC concentration in intermediate/deep wells, 

Total BNA concentration in shallow wells and Total BNA concentration in intermediate/deep 

wells. These maps are included in the FFS as Figures 2-25, 2-26, 2-27 and 2-28, respectively.

Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S

Based on the information contained in the E& E Report, a summary table showing relevant 
information for each sampling event was developed for Sites O, P, Q, R and S. These data are 

presented as Tables 2-5, 2-6, 2-7, 2-8 and 2-9, respectively. Additionally, maps indicating the 

locations of various sampling points for these previous investigations are presented as Figures 

2-29, 2-30, 2-31, 2-32, 2-33 and 2-34 with Figure 2-29 providing an overall depiction of all 

sampling locations within Sauget Area 2. Figures 2-30 through 2-34 present locations of 

previous investigations at Sites O, P, Q, R and S, respectively. There was insufficient 

information in the E&E Report to accurately place all sampling points on the maps, therefore, 

not all of the investigative locations presented in Tables 2-5 through 2-7 appear on Figures 2-30 

through 2-32.
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The extent of soil contamination at Site O is fairly well defined through the 12 
samples collected at various depths, both within and adjacent to the lagoons. 
The lagoons are unlined, and were excavated into the Henry Formation sands. 
The lateral boundary of the lagoons is well defined and is readily evident in 
historical aerial photos.

• Site Description
• Soil Samples

- RGBs and Dioxin (lEPA, February 1983)
- Benzene, Phenol and RGBs (Glayton Environmental, July 1984)
- SVOGs and RGBs (Russell and Axon, July 1984)
- VOGs, SVOGs, Pesticides and RGBs (Geraghty & Miller, August 1984)
- VOGs, SVOGs, Metals, Pesticides, RGBs (E&E, February 1987)

• Groundwater Samples
- VOGs, SVOGs, Metals, Pesticides and RGBs (Geraghty & Miller, September 1984)
- VOGs, SVOGs, Metals, Pesticides and RGBs (Geraghty & Miller, November 1984)
- VOGs, SVOGs, Metals, Pesticides and RGBs (Geraghty & Miller, February 1985)
- VOGs, SVOGs, Metals, Pesticides and RGBs (Geraghty & Miller, May1985)
- VOGs, SVOGs, Metals, Pesticides and RGBs (Geraghty & Miller, November 1985)
- VOGs, SVOGs, Metals, Pesticides and RGBs (Geraghty & Miller, February 1986)
- VOGs, SVOGs, Metals (Geraghty & Miller, December 1986)
- VOGs, SVOGs, Metals, Pesticides and RGBs (Geraghty & Miller, March 1987)
- VOGs, SVOGs, Metals (Geraghty & Miller, May 1987)
- VOGs, SVOGs, Metals, Pesticides and RGBs (Geraghty & Miller, July 1987)
- VOGs, SVOGs, Metals, Pesticides and RGBs (Geraghty & Miller, November 1987)

The following discussion concerning nature and extent of contamination at Site 0 was taken 

verbatim from the E&E Report:

Maximum, minimum, average and 95% UGL concentrations for Site O soil and groundwater 

data are given in Tables 2-10 and 2-11, respectively. These summary statistics are based on 
the information included in the 1998 Ecology and Environment Report “Sauget Area 2 Data 

Tables/Maps".

Focused Feasibility Study
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

VOG concentrations in soil samples collected at Site O ranged from 0.001 to 
889.9 mg/kg for 10 of 12 samples collected. BNAs were detected at 
concentrations ranging from 0.28 to 1,916 mg/kg in 9 of 12 samples collected. 
Pesticides were not detected in any of the 12 samples collected. RGB 
concentrations ranged from 11.4 to 1,871 mg/kg for 9 of the 12 samples 
collected. Metals, particularly Gu, Hg and Zn, were elevated in a few samples 
collected. The greatest contaminant concentrations in subsurface soils were 
detected at depths between 0 and 10 feet BGS.
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2.5.2.2 Site P

The 1998 E&E report included the following information on Site P;

2.5.2.3 Site Q

The 1998 E&E report included the following information on Site Q:
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VOCs were detected at a concentration of 1.3 mg/kg in 1 of the 4 subsurface soil 
samples collected at Site P. BNAs were detected at 16.3 mg/kg in 1 of the 4 
samples, and pesticides and PCBs were not detected in any of the four samples 
collected. Metals, particularly Pb and Hg were elevated in a few of the samples 
collected. The organic contaminants were all detected in the sample collected 
from boring P-1 at the south end of the site from a depth of 0 to 10 feet BGS.

• Site Narrative
• Site Description
• Soil Samples

- VOCs, SVOCs and Metals (E&E. February 1987)

The extent of contamination is not very well defined for Site P given that only 4 
subsurface soil samples were collected from three boring locations across the 
site. Although, the contamination detected does appear to be present at low 
levels.

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

• Site Narrative
• Site Description
• Soil Samples

- VOCs, SVOCs, PCBs and Dioxin (E&E, July 1983)
- SVOCs, TCLP SVOCs, TCLP Metals, PCBs (E&E, May 1994)
- VOCs, SVOCs, Metals, Pesticides, Herbicides and PCBs (lEPA, November 1994)

The following discussion concerning nature and extent of contamination at Site P was taken 

directly from the E&E Report:

Maximum, minimum, average and 95% UCL concentrations for Site P soil data are given in 

Table 2-12. These summary statistics are based on the information included in the 1998 

Ecology and Environment Report "Sauget Area 2 Data Tables/Maps".
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Southern Portion of Site Q (Samples X101 - X111 and Q203 - Q208):

Northern Portion of Site Q (all samples north of the Alton & Southern Railroad):
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VOC concentrations in soils ranged from 0.008 to 0.29 mg/kg for 5 of the 11 
samples analyzed for these parameters. BNA concentrations ranged from 0.38 
to 1.9 mg/kg for 5 of the 11 samples collected. Pesticides were not detected in 
any of the 11 samples analyzed for these parameters. PCB concentrations 
ranged from 0.06 to 223 mg/kg for 14 of 17 samples collected.

- Metals and PCBs (E&E, 1997)
- VOCs, SVOCs, TCLP Metals and PCBs (Reidel Industrial Waste Mgmt., Date Unknown)

• Surface Water Samples
- Phenols, Metals and Inorganics (lEPA, October 1972)
- Phenols, Metals and Inorganics OEPA, April 1973)

• Leachate Samples
- Phenols. Metals and Inorganics (lEPA, October 1972)
- Phenol, PCBs, 2,3-D, Metals and Inorganics (lEPA, September/October 1981)

• Groundwater Samples
- Phenols, Metals and Inorganics (lEPA, January 1973)
- VOCs, SVOCs, Metals, Pesticides and PCBs (E&E, March 1987)
- VOCs, SVOCs, Metals, Pesticides and PCBs (E&E, July 1987)

Waste samples (OD1 to QD3) collected in drums adjacent to the river at Site Q 
revealed BNA concentrations of 534 mg/kg in one sample, and PCB 
concentrations ranged from 180,000 to 260,000 mg/kg for the drum samples 
collected.

The following discussion concerning the nature and extent of contamination at Site Q was taken 

directly from the E&E Report:

Focused Feasibility Study 
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S

Maximum, minimum, average and 95% UCL concentrations for Site Q soil and groundwater 

data are given in Table 2-13 and 2-14, respectively. These summary statistics are based on the 

information included in the 1998 Ecology and Environment Report "Sauget Area 2 Data 

Tables/Maps".

The samples collected from the southern portion of Site Q are collected from 
depressional areas. These depressional areas have been identified by lEPA as 
apparent disposal areas and not all of the property south of the Alton & Southern 
Railroad has been sampled or characterized. The extent of surficial 
contamination in the southern portion of Site Q (south of the Alton & Southern 
Railroad) is fairly well defined laterally. However, there are no subsurface soils 
to help delineate the extent of vertical contamination.
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2.5.2.4 Site R

The 1998 E&E report included the following information on Site R:
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• Site Narrative
• Site Description
• Soil Samples

- VOCs, SVOCs, Pesticides and PCBs (lEPA, November 1994)
- VOCs, SVOCs, Pesticides, PCBs and Dioxin (Dynamac, 1994)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, April/May 1992)

• Surface Water Samples
- Phenols, PCBs and Metals (lEPA, January 1973)

BNA concentrations in leachate samples (from samples L-1, L-2, LI 01, LI 02 and 
LI 03) were 5 pg/l for 2 of the 5 samples collected. The leachate samples were 
not analyzed for VOCs, and pesticides were not detected in any of the five 
samples. PCB concentrations ranged from 0.1 to 1.0 pg/l for 4 of the 5 samples 
collected. Metals, particularly As, Cr, Cu, Pb, and Zn, were elevated in a few of 
these samples.

The extent of contamination in the southern portion of Site O (south of the Alton 
& Southern Railroad) is fairly well defined laterally in and around the 
depressional areas identified by lEPA. However, there are no subsurface soils to 
help delineate the extent of vertical contamination. The extent of contamination 
in the central portion of Site Q is poorly defined. Wastes have been identified 
through sampling of drum samples and leachate but surface and subsurface soil 
samples are lacking in this area. The extent of contamination in the northern 
portion of Site Q, adjacent to Site R is well defined through multiple soil borings 
and subsurface soil samples.

Surface water samples (PI and P2) collected on Site Q did not contain 
appreciably high concentrations of metals. These samples were not analyzed for 
organic parameters. Pond sediments (Q201 and Q202) collected in the center of 
Site Q had PCB concentrations which ranged from 1.8 to 4.6 mg/kg for the two 
samples.

Focused Feasibility Study 
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S

VOC concentrations in subsurface soil samples (from borings B-1 to B-18 and 
Pits 1 & 2) ranged from 0.22 to 5,855 mg/kg for 28 of the 36 samples collected. 
BNA concentrations ranged from 3.8 to 15,190 mg/kg for 34 of the 36 samples 
collected. Pesticide concentrations were 0.1 and 3.3 mg/kg for 2 of the 35 
samples collected. PCB concentrations ranged from 0.002 and 16,000 mg/kg for 
32 of 36 samples collected. Dioxin (2,3,7,8-TCDD) concentrations in subsurface 
soil samples ranged from 0.0001 to 0.0033 mg/kg in 2 of 35 samples analyzed 
for this parameter.
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- Dioxin (lEPA, 1981)
• Sediment Samples

- VOCs, SVOCs, Pesticides and PCBs (lEPA, October 1981)
- VOCs, SVOCs, Pesticides and PCBs (lEPA, November 1981)
- Metals (E&E, November 1981)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, June 1992)

• Leachate Samples
- Dioxin (USEPA, November 1981)
- Metals, Dioxin (E&E, November 1981)
- Dioxin (lEPA, March 1989)

• Groundwater Samples
- Phenols, PCBs and Metals (lEPA, December 1972)
- Phenols, PCBs and Metals (lEPA, February 1973)
- Phenols, PCBs and Metals (lEPA, May 1974)
- Phenols, PCBs and Metals (lEPA, October 1975)
- Phenols, PCBs and Metals (lEPA, February 1976)
- Phenols, PCBs and Metals (lEPA, October 1979)
- SVOCs (lEPA, March 1981)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, June 1984)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, September 1984)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, November 1984)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, June 1984)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, October 1985)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, November 1985)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, February 1986)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, December 1986)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, March 1987)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, May 1987)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, November 1987)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, May 1988)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, August 1988)
- VOCs, SVOCs. Metals, Pesticides and PCBs (Geraghty & Miller, November 1988)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, March 1989)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, May 1989)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, November 1989)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, November 1990)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, November 1991)
- VOCs, SVOCs and Metals (Geraghty & Miller, June 1992)

Focused Feasibility Study 
Interim Groundwater Remedy 
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Maximum, minimum, average and 95% UCL concentrations for Site R groundwater data are 

given in Tables 2-15 through 2-17. These summary statistics are based on the information 
included in the 2000 Solutia report "Descriptions of Current Conditions, W.G. Krummrich 

Facility, Sauget, Illinois". The DOCC was used as a source document instead of the 1998
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lEPA and USEPA File Information - Prior to 1992

Rl Report Data - Geraghty & Miller. 1994
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Total dioxin/furan concentrations ranged from 0.0001 to 0.0014 ppm. Metals 
were slightly elevated in some samples collected. Cyanide was detected in one 
leachate sample at a concentration of 71 pg/l.

Nine leachate samples (X101D, X103D, X104D. SOI, SOS, SOS, MOI, MOS 
and MOS were collected from six locations adjacent to the river west of Site R. 
VOCs were not analyzed in any of the leachate samples. SVOC concentrations 
in the leachate to the west of Site R ranged from 0.6 to 12.S pg/l for the three 
samples analyzed for this parameter group. Pesticide concentrations ranged 
from 0.6 to S.O pg/l for the three samples analyzed for this parameter group. 
PCBs were only detected in one leachate sample at a concentration of 0.08 pg/l. 
Samples XI01D, XI OSD and X104D were analyzed for dioxins/furans only.

Eight sediment samples (SS-1 through SS-8) were collected from stormwater 
drainage ditches surrounding the Site R landfill. VOC concentrations in sediment 
samples collected from the drainage ditches ranged from 0.002 to 0.036 mg/kg. 
Constituents detected in these sediment samples were similar to those detected 
in the landfill soil samples, although the detected concentrations were orders of 
magnitude lower. SVOC concentrations in sediments ranged from 0.046 to 3.99 
mg/kg. Pesticides were only detected in one of the sediment samples at a 
concentration of 0.096 mg/kg. PCBs were detected at concentrations ranging

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

Sample locations are situated adjacent to the river on the west side of Site R. 
Nine sediment samples (A, B, C, SO2, SO4, SO6. MO2, MO4 and MO6) were 
collected from six locations adjacent to the river west of Site R. VOCs were not 
detected in any of the three sediment samples analyzed for this parameter group. 
SVOC concentrations in sediments to the west of Site R ranged from 0.001 to 7.7 
mg/kg for 9 of the 9 samples collected. Pesticides were not analyzed in these 
sediment samples. PCB concentrations in the sediments ranged from 0.00001 to 
0.23 mg/kg for 6 of the 9 samples collected. Metals were not elevated in most of 
the samples collected. However, cyanide was detected at concentrations 
ranging from 6.8 to 90 mg/kg for all three samples analyzed for this parameter.

Ecology and Environment report because Solutia collected most of the data included in the 
latter and this data was in an electronic database in the former.

The following discussion concerning nature and extent of contamination at Site R was taken 
directly from the E&E Report.

Surface water samples (SIOID, S103D and S104D) were collected from the 
Mississippi River and analyzed for dioxins/furans. The total dioxin/furan 
concentration ranged from 0.0001 to 0.0007 ppm in the three samples collected.
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Expanded Study area Rl Report Data - Geraghty and Miller. 1994

2.5.2.5 Sites

The 1998 E&E report included the following information:
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from 0.08 to 1.5 mg/kg. Metals, particularly Al, Fe, Ca and Mg were elevated in 
some samples.

• Site Narrative
• Site Description
• Soil Samples

- VOCs, SVOCs, Metals, Pesticides and RGBs (lEPA, March 1995)
• Groundwater Samples

- VOCs, SVOCs, Metals, Pesticides and PCBs (E&E, March 1987)

Focused Feasibility Study 
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Soil samples were collected from three borings (SB-17 through SB-19) drilled 
along the southern portion of the landfill. This area is actually part of Site Q but 
was investigated as part of the Site R by Geraghty & Miller. VOC concentrations 
in subsurface soil samples collected from these borings ranged from 0.002 to 
1,640 mg/kg. SVOC concentrations in subsurface soil samples collected from 
borings SB-17 through SB-19 ranged from 0.041 to 185 mg/kg. Pesticide 
concentrations in subsurface soil samples collected from borings SB-17 through 
SB-19 ranged from 0.016 to 0.18 mg/kg. PCB concentrations in subsurface soil 
samples collected from borings SB-17 through SB-19 ranged from 0.36 to 6.6 
mg/kg.

Soil samples were collected from 16 borings (SB-1 throuigh SB-16) within the 
landfill during the Rl conducted by Geraghty & Miller. In addition, Dynamac 
completed an investigation in 1989 that included 8 borings (D-1 through D-8) 
around the perimeter of the landfill, 8 surface samples (C-1 through C-8) 
collected from the landfill cap and 10 surface samples collected from the 
perimeter (P-1 through P-10). VOC concentrations in subsurface soil samples 
collected from the Rl borings ranged from 0.15 to 4,1000 mg/kg. VOC 
concentrations in subsurface soil samples collected by Dynamac from the Rl 
borings ranged from 0.51 to 5,800 mg/kg. SVOC concentrations in subsurface 
soil samples collected from borings SB-1 through SB-16 ranged from 0.017 to 
11,000 mg/kg. SVOC concentrations in subsurface soil samples collected by 
Dynamac ranged from 0.37 to 19,000 mg/kg. Pesticide concentrations in 
subsurface soil samples collected from the borings SB-1 to SB16 ranged from 
0.011 to 99 mg/kg. Pesticides were not detected in any borings conducted by 
Dynamac. PCB concentrations in subsurface soil samples collected from borings 
SB-1 to SB-16 ranged from 0.075 to 4,800 mg/kg. PCBs were only detected in 
three of the borings conducted by Dynamac. Some metals, including As, Cr, PB, 
Ni and Hg, were slightly elevated in most samples.
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2.6 Summary of Risks

2.6.1 Human Health Risk Assessment

VOCs SVOCs Pesticides/PCBs Metals

Phenol
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Aniline
4-Chloroaniline

The extent of contamination at Site S is poorly defined due to the limited number 
of sampling locations and associated analytical data. Samples were collected 
from locations XI02 through XI06 using a hand auger and the sample depths 
ranged from 0 to 5 feet BGS. High VOC, BNA and PCB concentrations present 
in samples XI05 and XI06 indicate that the extent of contamination at Site S has 
not been completely defined, either laterally or vertically.

1,2-Dichlorobenzene 
Nitrobenzene
2-Nitrochlorobenzene

• Antimony
• Arsenic
• Beryllium
• Boron
• Nickel
• Thallium
• Cyanide

The following discussion concerning the nature and extent of contamination at Site S was taken 
directly from the E&E Report.

Focused Feasibility Study
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VOC concentrations in soil samples collected from Site S ranged from 0.007 to 2, 
181 mg/kg in all six of the samples collected. BNAs were detected at 
concentrations ranging from 0.8 to 250 mg/kg for 5 of the 6 samples. Pesticides 
ranged from 0.005 to 0.2 mg/kg for 5 of the 6 samples. PCBs were detected in 
all six samples at concentrations ranging from 0.04 to 195 mg/kg. Metals, 
particularly Cr, Cu, Pb and Hg, were found at elevated concentrations in a few of 
the samples collected. At the time of sampling, surface leachate seeps were 
present at the southern portion of the site.

Dynamac Corporation’s Fort Lee, New Jersey office and Geraghty & Miller’s Bethpage, New 

York office prepared a Human Health for Site R using data collected during an RI/FS required 

by an AOC with lEPA. Using data from prior site investigations, the risk assessors identified 29 

chemicals of potential concern (COPCs):

• alpha-BHC
• PCBs

• Benzene
• Chlorobenzene
• 1,2-Dichloroethane
• Dichloroethylene
• Methyl Chloride
• Methylene Chloride •
• Tetrachloroethylene
• Vinyl Chloride •
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2,4-Dimethylphenol

Naphthalene

Potential exposure pathways are summarized below:

Chemical Source Potential Receptors

Direct Contact Clay Cap

Clay CapAir

Surface Water

Fish Ingestion

• Use of appropriate health and safety measures would limit worker exposures.
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Potential
Exposure Pathway

Inhalation of 
VOCs and Dust

Trespassing Users of 
Mississippi River

Commercial and
Recreational Users of 

Mississippi River

On-Site Maintenance 
Workers

Groundwater
Discharge to

Surface Water

On-Site Maintenance 
Workers

• Workers are the only likely receptors to present at the site and they would be 
present for limited periods of time to implement remedial actions or complete 
maintenance activities:

2-Chlorophenol
2,4-Dichlorophenol
2,4,6-T richlorophenol 
Pentachlorophenol

• A 2 to 6 ft thick, intact, highly-vegetated clay cover prevented direct contact 
with landfill contents; and

• The site is located in an exclusively industrial area and is fenced and 
patrolled by security personnel effectively eliminating the potential for 
residential exposure;

Dermal Contact with and 
Ingestion of 

River Sediments

Focused Feasibility Study
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

Dermal Contact with and 
Incidental Ingestion of 

Soil

Potential
Exposure Scenario

Potential risks due to direct contact and subsequent ingestion or dermal adsorption of 

constituents in, or adjacent to, landfilled materials were considered low because:
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Potential risks due to direct contact with surface water were considered low because:

• Chemical concentrations are likely to be low to high dilution; and

• A thick clay cap covered the landfill;

• The cap was in good condition;

• Heavy vegetative cover on the cap would significantly limit dust emissions;

• Remediation workers were the only potentially significant receptors;

• Escape of volatiles was limited by the vegetated, clay cap; and
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• Exposure while fishing or boating would only be associated with incidental 
splash that is typically transient in nature and results in limited skin contact.

• With a depth to water averaging 12 ft, most excavated materials would be wet 
and not prone to dispersal by wind entrainment;

• Construction of a slurry wall and installation of a pump and treat system, the 
most likely remediation scenario, would not be likely to generate significant 
quantities of air-borne dust.

• Potentially-significant receptors were probably limited to on-site remediation 
workers with short term exposures; and

• Most remediation activities would occur adjacent to but not in the landfill, 
thereby leaving the materials with the highest concentration of volatile 
chemicals undisturbed.

• Swimming does not occur locally due to the highly urbanized and 
industrialized nature of the Sauget area;

Focused Feasibility Study 
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S

Potential risks due to inhalation of volatile organics from the landfill were considered low 

because:

Potential risks due to inhalation of wind-blown dust from the landfill surface or entrained in the 

atmosphere by vehicular traffic associated with on-site remedial activities were considered low 

because:
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Potential risks due to ingestion of biota were considered significant because:

Potential risks flora and fauna were considered significant because:

• The Mississippi River was an active ecosystem.

Pathway Worst-Case Exposures Average-Case Exposures

4.5x10'^ NA 6.2x10® NA

8.9x10'^ 1.2x10'^NA NA

3.4x10®NA
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• Groundwater discharge from the landfill released an estimated 77 pounds per 
day of organic chemicals into the Mississippi River;

NA 
NA 
NA

On-Site
Worker

NA
NA
NA

NA 
NA 
NA

On-Site
Worker

Local 
Resident

Local 
Resident

• Groundwater discharge from the landfill released an estimated 77 pounds per 
day of organic chemicals into the Mississippi River; and

1.3x10"®
7.6x10’'
2.1 xIO"®

• Fish could accumulate at least one of the organic chemicals (chlorinated 
nitrobenzene) identified in Site R groundwater; and

incidental Ingestion
Surface Materials 
Surface Water

Adult

• Commercial fishing was known to occur in the Mississippi River and 
recreational fishing was believed to occur.

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

Dermal Contact
Surface Materials 
Surface Water

Adult
Child
Total

Potential carcinogenic risks associated with realistic exposure scenarios for identified receptor 

groups indicated that the potential excess cancer risks for on-site workers and area residents 
consuming fish were less than 2.7 x W'' for all pathways combined. Even under worst-case 

exposure assumptions, the estimated excess lifetime carcinogenic risk for all pathways 

combined was 5.7 x 10"®. Risk assessment results for the exposure pathways are summarized 

below:
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9.5x10-’ 1.1 X 10® NANA

2.3x10'® 3.4x10-® 1.9x10'^ 8.1 xIO-®Total

Overall Total 5.7x10^ 2.7x10-’

Worst-Case Exposures Average-Case ExposuresPathway

6.2x10-^ NA 3.1 X 10-^ NA

2.2x10-® 1.1 X10-® NANA

5.0x10-® 2.1 xIO-^NA NA

Fish Ingestion
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NA
NA

Local
Resident

5.2x10-®
2.9x10-®
8.1 X10-®

Notes:

1) Not applicable, pathway not available to this receptor group.
2) Conservatively assumes that a receptor will be exposed via all pathways.

NA 
NA
NA

NA 
NA

NA 
NA

NA 
NA
NA

NA
NA

NA
NA

8.7x10-’
4.9x10’
1.4x10-®

1.7x10-^
2.3x10®

On-Site 
Worker

On-Site 
Worker

Local 
Resident

6.1 xIO-®
2.2x10-^

With respect to noncarcinogenic hazards, the analysis indicated that the hazard indices for all 

receptor groups and pathways combined were less than one for realistic exposure scenarios. 

Under worst-case assumptions, the combined hazard index was also less than one. Risk 

assessment results for the exposure pathways are summarized below:

Child
Total

Inhalation
Volatile Organics

Inhalation
Volatile Organics

Focused Feasibility Study 
Interim Groundwater Remedy
Sauget Area 2 Sites 0, Q, R and S

8.1 X 10-®
1.2 X IQ-®

Dermal Contact
Surface Materials
Surface Water

Adult
Child

Fish Ingestion
Adult 
Child 
Total

Incidental Ingestion
Surface Materials
Surface Water

Adult
Child
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Overall Total <2 5.1 X 10’’ 1.5x10-2

Notes;

2.6.2 Ecological Risk Assessment

2.6.2.1 Dynamac (1994)

VOCs SVOCs Pesticides/PCBs Metals

2,4-Dimethylphenol

Naphthalene

Potential risks flora and fauna were considered significant because:
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Aniline
4-Chloroaniline

NA 
NA

NA 
NA

3.0x10-2
1.0x10-2

1,2-Dichlorobenzene 
Nitrobenzene
2-Nitrochlorobenzene

Adult
Child

Total Adult 
Total Child

1.1 xIO-’
3.9x10-^

3.0x10-2
1.0x10-2

Antimony
Arsenic 
Beryllium 
Boron 
Nickel 
Thallium 
Cyanide

Focused Feasibility Study
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Phenol
2-Chlorophenol 
2,4-Dichlorophenol
2,4,6-T richlorophenol 
Pentachlorophenol

1) Not applicable, pathway not available to this receptor group.
2) Conservatively assumes that a receptor will be exposed via all pathways.

1.6x10-2
NA

7.9x10-2
NA

• Benzene
• Chlorobenzene
• 1,2-Dichloroethane
• Dichloroethylene
• Methyl Chloride
• Methylene Chloride •
• Tetrachloroethylene
• Vinyl Chloride

• alpha-BHC
• PCBs

As part of the Human Health Risk Assessment prepared for the Site R RI/FS, Dynamac and 

Geraghty & Miller also prepared an Ecological Risk Assessment using data collected during the 

Rl required by the lEPA AOC. Using data from prior site investigations, the risk assessors 
identified 29 chemicals of potential concern (COPCs):

5.4x10-2
1.7x10’^
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• The Mississippi River was an active ecosystem.
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• Groundwater discharge from the landfill released an estimated 77 pounds per 
day of organic chemicals into the Mississippi River; and

• Application of a ten-fold safety factor to provide a margin of safety for more 
sensitive species than those used in the groundwater bioassays; and

Although the data indicate that groundwater flowing into the river could have a potential impact 

on aquatic organisms, actual impacts were unknown. Testing of river water downstream of the

Aquatic hazard index values greater than one suggested that, within the limitations of the 

methodology used to derive this number, potential impacts to aquatic life associated with 

groundwater discharge to the river could not be ruled out. Two conservative assumptions were 

used in calculating these results:

Potential hazards to terrestrial biota were evaluated qualitatively. Due to the poor habitat 

available to support terrestrial wildlife, the presence of a clay cap on the landfill and the highly 

industrialized nature of the study area, potential terrestrial-wildlife exposures were likely to be 

limited. Consequently, risks to terrestrial organisms were likely to be limited.

• Use of a simple dilution model to estimate constituent concentrations in 
surface water.

Focused Feasibility Study 
Interim Groundwater Remedy
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Potential risks to aquatic organisms associated with groundwater releases to surface water 

were assessed quantitatively. This was done through acute toxicity bioassays for five species 

exposed to groundwater collected from three perimeter wells. Chronic toxicity bioassays were 

done for the most sensitive species tested. Bioassay results were used to derive a no observed 

effects concentration (NOEC) for site groundwater. This data, coupled with data on 

groundwater and surface-water flow rates, was used to derive an aquatic hazard index as a 
theoretical estimate of the potential hazards to aquatic organisms. Utilizing a safety factor of 10, 

the aquatic hazard index was found to equal 4.4 under average river flow conditions with no 

assumption for attenuation of toxicity with downstream distance or losses of toxic chemicals due 

to volatilization, adsorption, etc. For a 7Q10 river flow, the aquatic hazard index was 17.1.
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2.6.2.2 Environmental Science and Engineering (1995)
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Acute toxicity studies of river water samples collected near the landfill suggested that 

attenuation of toxicity was likely to be rapid.

Presence of at least two feet of clean cap material;
Lack of food and/or sparse vegetative cover;
Low probability for recruitment of terrestrial species from surrounding areas; and 
Disturbed nature of the available habitat.

A reconnaissance of the site and surrounding area was performed on May 6, 1994. With the 
exception of a few trees, no natural (undisturbed) habitat appeared to remain on the site nor 

were any jurisdictional wetlands present. Birds were the only animals identified on site at the 

time of the visit. From the standpoint of terrestrial ecology, it was determined that all of the 

following factors precluded inclusion of a terrestrial component in the Ecological Risk 

Assessment;

American Bottoms Regional Treatment Facility outfall indicated that aquatic toxicity could not be 

measured in using standard bioassay techniques in samples of river water collected 
immediately adjacent to the landfill. Furthermore, the data indicated that attenuation of toxicity 

is likely to be significant.

Environmental Science and Engineering’s Amherst, New Hampshire office completed an 

ecological risk assessment for Site R in May 1995. The purpose of this risk assessment was to 

evaluate the potential for any adverse effects that constituents from the site might have on 

downstream ecological receptors within or depended upon the Mississippi River.

Focused Feasibility Study
Interim Groundwater Remedy 
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As a natural resource, the Mississippi River was considered very important.. However, the 

urban environment between Sauget and St. Louis and the physical (e.g. docks, barges and 

transfer stations) and the chemical (e.g. the ABRTF outfall) disturbances in the river could lead 

to defining this reach as a stressed ecosystem. Rip-rap along the western edge of the site 

provided shoreline stability but less than adequate riparian habitat for wetland-dependent birds 

or mammals. Organic chemicals in groundwater and the potential for migration to the 
Mississippi River presented an exposure pathway and potential risk to aquatic biota. This
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potential migration pathway and risk were the focus of the Ecological Risk Assessment. Only 
impacts to aquatic receptors that were directly or indirectly dependent on the river were 

considered in this assessment. Aquatic biota residing within or dependent on the Mississippi 

River downstream of Site R were considered the ecosystem at risk for this risk assessment.

Groundwater modeling indicated that predicted concentrations of VOCs in surface water were 

well below 1 ppb. Since AWQC for the VOCs found at Site R were greater than 50 ppb, VOCs 

were eliminated as constituents of concern. For the remaining constituents found at the site, 

only compounds that could be adequately modeled were included in the risk assessment. In 

addition, only compounds with a detection frequency greater than 5 percent and a concentration 

greater than 1 ppm were included as COPCs. Constituents with concentrations less than one 

ppm were eliminated because they would have a concentration well below instrument detection 

limits when groundwater mixing with surface water. PAHs, phthalate esters, ethers and cresols 

were eliminated on that basis. Other constituents eliminated from consideration because they 

did not meet selection criteria were Benzidine; Benzyl Alcohol; 1,3-Dichlorobenzene; 3,3- 

Dichlorobenzidine; 2,4-Dinitrotoluene; Hexachlorocyclopentadiene; Isophorone; 2-Methylphenol; 

n-Nitrosodiphenylamine; and Triphenylphosphate.

Metals were eliminated from consideration because of the closeness of the measured 

groundwater concentrations to the range of instrument detection limits was less than a factor of

Focused Feasibility Study 
Interim Groundwater Remedy 
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With the exception of three constituents (Naphthalene, 4-nitrodiphenylamine and 2,4-D), SVOCs 

observed in soil and groundwater at Site R consisted primarily of four classes of compounds: 

Anilines, Chlorobenzenes, Phenols and Nitroaromatics. Anilines had the greatest mean 

concentration (82,000 to 100,000 ppb), followed by Nitroaromatics (31,000 to 75,000 ppb). 

Phenols (1,000 to 50,000 ppb) and Chlorobenzenes (100 to 3,000 ppb). Some of these 

constituents were considered to have the potential to cause adverse acute and/or chronic 

effects in fish and other aquatic biota. The central question of the risk assessment was "Do the 

concentrations of individual CO[P]Cs in the Mississippi River predicted by the groundwater flow 

model meet or exceed currently available criteria, standards, or toxicity endpoints for surface 

water and sediment?".
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The results of these calculations are summarized below:

Hazard Indices

Surface Water Sediments
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three. In addition, most metal concentrations in groundwater were below levels expected for a 

highly industrialized area.

Constituent of 
Potential Concern

Anilines
Aniline
2- Chloroaniline
3- Choroaniline
4- Chloroaniline

Hazard Indices were calculated for each COPC in surface water by dividing the modeled 

exposure concentration in surface water by the respective AWQC or NOEULQEC. Hazard 

indices were calculated for each COPC in sediment by dividing the modeled exposure 

concentration in sediment by the respective Sediment Quality Value (SQV). SQVs were 

calculated by multiplying the Koc times the AWQC. The bulk (suspended) SQV was then 

derived by multiplying this value by the percentage of organic carbon assumed to be present in 

the sediment.

Although PCBs have a strong potential to bioaccumulate, they were eliminated from 

consideration because they were detected in less than 2 percent of the samples and, when 

detected, concentrations were less than 1 ppb. Of the pesticides, only 2,4-D met the criteria for 

inclusion in the risk assessment.

To estimate surface water concentration that fish or wildlife might be exposed to, the average 

surface-water exposure concentration of a constituent was determined by dividing the average 

groundwater loading rate to the river by the river’s average daily flow. To estimate the 

constituent concentrations on suspended sediment, the average daily groundwater-load was 

evenly distributed in the average daily, suspended-sediment load of the river. Mean suspended 

sediment concentrations were determined by dividing the mean groundwater-loading rate by the 

mean daily discharge of suspended sediment to yield a bulk suspended sediment concentration.

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

2.87E-02
4.06E-03
1.02E-02
2.62E-02

1.07E-01
1.51-E03
3.99E-03
1.15E-02
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In the uncertainty analysis, ES&E stated that:
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6.64E-06
7.60E-05
5.71 E-04 
5.14E-04

5.12E-08
6.72E-09

5.45E-06
1.29E-05
6.57E-05
6.20E-05

6.36E-08
NC 

4.46E-05

4.78E-08
1.30E-08

All of the conservatively derived Hazard Indices for surface water and sediment were below 1.0. 

Therefore, the COPCs associated with Site R posed no apparent threat to aquatic biota.

Focused Feasibility Study 
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2-Nitroaniline
4-Nitroaniline

Phenols
Phenol
2-Chlorophenol
4-Chlorophenol
2.4- Dichlorophenol
2,4,6-T riclorophenol
Pentachlorophenol
4-Methylphenol
2.4- Dimethyphenol
4-Nitrophenol

Chlorobenzenes
1,2-Dichlorobenzene
1.4- Diclorobenzene
1.2.4- T richlorobenzene 

Nitroaromatics
Nitrobenzene
2- Nitrochlorobenzene
3- Nitrochlorobenzene
4- Nitroclorobenzene

Others
Naphthalene
4-Nitrodiphenylamine
2.4- D

4.30E-04
1.96E-05
1.43E-06

6.06E-06
NC

9.71 E-04

7.50E-06
3.42E-07
4.61 E-09

2.37E-05
3.20E-07
3.70E-08
4.64E-08
5.22E-06
8.69E-06
1.38E-05
1.78E-06
1.62E-10

2.43E-05
6.70E-09
1.38E-09
3.61 E-09
1.73-E06 
4.87E-09 
4.93E-06
1.24E-07 
2.28E-10

Hazard Indices were not be calculated for 4-Nitrodiphenylamine because AWQC or 

NOEL/LOEC values were not available for this constituent.

"Realistically, concentrations of COPCs in the Mississippi River would be 
expected to be higher in surface water and sediment near the landfill as this 
assessment assumed "immediate" mixing across the river. However, a mixing 
zone study conducted for the American Bottoms Regional Wastewater Treatment 
Facility in Sauget indicated that mixing for a point source would be vertically 
complete approximately 1000 feet downstream of the discharge. As the 
discharge from the Site R landfill is a diffuse source, the mixing would be more 
efficient, and any putative impacts to biota would be very localized."
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2.6.2.3 Menzie-Cura (2001)

Page 2 - 74June 13, 2002

Surface water, sediment and fish tissues samples were collected in October and November

2000. River gage height varied from 2.03 feet to 0.08 feet, river depths ranged from 4 to 14.5 

feet and flow varied from 78,800 to 97,500 cubic feet per second during the sampling effort. 

Both flow and gage height were below annual average for 2000:

Reference areas were also selected during the ecological site reconnaissance and during the 

main sampling event. They were selected to represent industrial habitat comparable to the 

study area. One reference area with two sampling stations, one with coarse sediments and one 

with silty sediments, was located upstream of the study area just north of the old power plant 

and south of a railroad bridge. The shoreline is less obstructed than at the study area with the 
upland portion vegetated and grading into a sandy shoreline. A second reference area, also

Study Area - In June 2001, Menzie-Cura and Associates completed a Baseline Ecological Risk 

Assessment for the Mississippi River immediately downgradient of Site R. This baseline 

ecological risk assessment for the aquatic habitat adjacent to the W.G. Krummrich plant in 

Sauget, Illinois addressed surface water and sediment in the Mississippi River adjacent to 

Sauget Area 2 Site R (Figures 2-19, 2-20, 2-21 and 2-22). Study area boundaries, which 

extended approximately 2000 feet along the riverbank and 300 feet into the river channel, were 

defined during a reconnaissance survey completed in September 2000. The study area, 

defined using screening-level VOC analyses of sediment samples, is referred to as the Plume 

Discharge Area throughout the ecological risk assessment. In general, the study area is 

bounded by steep embankments lined with rip-rap. A few scattered structures, such as a wing 

dam and a sunken barge, offer some access points for aquatic birds and mammals and 
potential protection for fish. There were no bordering wetlands or appreciable bordering 

vegetation. No submerged or emergent vegetation was observed at the study area.

Focused Feasibility Study
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

Maximum 
Average 
Minimum

Mean Stream Flow 

(Feet)
387,000
135,716 
65,000

Mean Gage Height 
(Feet)
25.38

6.04 
-2.39
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Upstream Plume Discharge Area Downstream
!
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Coarse sediment sampling stations contained over 90% fine to medium sand. Silty sediment 

sampling stations within the study area, UDA and DDA had similar clay components although 

the study area stations had a larger fine sand component. Coarse sediment TOC ranged from

324 to 700 mg/kg dry weight while silty sediment TOC ranged from 2,805 to 11,800 mg/kg dry 

weight. Dissolved oxygen, TDS and turbidity ranged from 7.62 to 10.57 mg/l, 287 to 367 mg/l 
and 34.4 to 55.6 NTU.

Analytical Data - Surface water, sediment and fish tissue analytical data are summarized in 

Tables 2-18, 2-19 and 2-20, respectively. Fish tissue data are summarized by species and by 
area in Table 2-21.

with one coarse sediment sampling station and one silty sediment sampling station, was located 
downstream near the Cahokia Chute and Arsenal Island. This reference area consists of a 

large sand bar, less-developed uplands, banks that provide direct access to the river and a 

number of partially-sunken snags. The upstream reference area is referred to as Upstream 

from the Discharge Area (UDA) and the downstream reference area is referred to as 

Downstream from the Discharge Area (DDA). All three habitats (PDA, UDA and DDA) are 

located in an industrialized area and there are a number of coal, grain and other barge terminals 

upstream of all the sampling areas.

Three trophic levels of fish were sampled in the plume discharge area and in the upstream and 

downstream reference areas: 1) bottom feeder, 2) forager and 3) predator. Analytical results 

are summarized below. These results represent maximum detected concentrations of 

constituents present in whole body fish tissue samples collected in the plume discharge area 

downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and 

L; the W.G. Krummrich plant and other industries in the Sauget area. Concentrations shown in 

bold print represent constituents detected only in the plume discharge area. Results from whole 

body fish tissue samples collected upstream and downstream of the plume discharge area are 

also included in this summary. PCBs were not detected in any of the fish tissue samples.
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SVOCS. uq/kg

Herbicides, ug/kq

Pesticides, uq/kg

Dioxin, pq/q

2,3,7,8- TCDD 3.3 2.4 0.96

Notes:
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1,2-Dichlorobenzene
1.4- Dichlorobenzene
2.4- Dichlorophenol
2-Methylphenol

1) Detected in Forage Fish (Gizzard Shad)
2) Detected in Bottom Feeder Fish (Channel Catfish)
3) Detected in Predator Fish (Drum)

4.4- DDD
4.4- DDE
4.4- DDT 
alpha-BHC 
alpha-Chlordane 
gamma-Chlordane
Dieldrin
Endosulfan I 
Endrin
Endrin Aldehyde 
Heptachlor epoxide
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As can be seen from these data, eight constituents were only detected in the plume discharge 

area. Three SVOCs were only detected in fish tissue samples collected in the plume discharge 

area: 1,2-Dichlorobenzene; 1,4-Dichlorobenzene: and 2,4-Dichlorophenol. None of these 

concentrations exceed Toxicity Reference Values (TRVs). One herbicide, MCPP (Methyl 

Chlorophenoxy Propionic Acid) was only detected in the plume discharge area samples. Its
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Sediment Surface Water

Hyallela Fathead Minnow Fathead Minnow Cerodaphnia

North Sampling Transect

Yes<’
Yes<’

PDA-10 No No No

Center Sampling Transect

Yes YesYes*'*PDA-5 No

South Sampling Transect

PDA-2 No No No

YesPDA-3 No No
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No
No

Toxicity Data - Surface water and sediment toxicity test results are summarized in Table 2-22.

Benthic invertebrate community data are included in Table 2-23.

PDA-8 
PDA-9

PDA-6 
PDA-7

No
No

Sediment and surface water samples were collected at nine sampling stations in the Plume 

Discharge Area and acute and chronic toxicity testing were performed on these samples. Of 

these nine sampling stations, three showed benthic organism toxicity and three showed lotic 

organism toxicity:

Yes*"*
Yes

Yes 
Yes
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No 
No

No 
No

No
No

maximum concentration in fish tissue was 8,600 ppb. MCPP is a broadleaf herbicide currently 
registered for use. LCSOs for rainbow trout, sunfish and bluegill are 125 ppm, >100 ppm and 92 

ppm, respectively. Reported biocentration factors (BCFs) range from 122 to 141 (low to 

moderate potential for bioaccumulation). Four pesticides were only detected in fish tissue 

samples from the plume discharge area: 4,4,4-DDD (6.7 ppb); alpha BHC (2.6 ppb); Endrin (15 

ppb) and Heptachlor epoxide (5.3 ppb). Concentrations of 4,4,4-DDD; Endrin and Heptachlor 

epoxide were below their respective TRVs. There is no TRV for alpha BHC.

No
Yes 
Yes

No

Yes'®
No 
No
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Yes

No NoPDA-4 No

Yes

Exposure Pathways - Potential complete exposure pathways in the study area include:

• Sediment to benthic invertebrates via direct contact and ingestion;

• Surface water to invertebrates and fish through direct contact and ingestion;

• Benthic biota to higher order predators (e.g. fish) through the food chain; and

• Fish to piscivorous fish, mammals and birds via ingestion.
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Yes
Yes <2 
Yes'"
Yes<^

Notes:

1) Chronic Toxicity - Reproduction
2) Chronic Toxicity - Survival
3) Chronic Toxicity - Growth
4) Acute Toxicity - Survival
5) Acute Toxicity - Growth

Species selected as potential receptors represent the ecological community and its sensitivity to 

the contaminants of concern and were arrived at based, in part, on knowledge of the area and 

on discussions with USEPA and local professional fishermen. The ecological receptors 

selected for evaluation included: benthic invertebrates as a prey base for fish, local fin fish, 

great blue heron, osprey and river otter. In this assessment, drum, gizzard shad and channel 

catfish represent major groups of fish in the Mississippi River. They represent a bottom feeder, 

forage fish and a predator/omnivore bottom-feeding fish, respectively.

Assessment Endpoints - Two assessment endpoints were used in this ecological risk 

assessment: 1) sustainability (survival, growth and reproduction) of warm water fish species 

typical of those found in similar habitats (incorporates the assessment of aquatic invertebrates); 

and 2) survival, growth and reproduction of local populations of aquatic wildlife represented by 

osprey, great blue heron and river otter.
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Constituents of Potential Concern - COPCs included the following constituents:

Sediment Water Fish

VOCs

SVOCs

Pesticides
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alpha-BHC 
alpha-Chlordane
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4-Bromophenylphenylether
4-Chloroaniline
2-Chlorophenol
1,2-Dichlorobenzene
1.4- Dichlorobenzene
2.4- Dichlorophenol
2.4- Dimethlyphenol
2.4- Dinitrotoluene
2- Methylphenol
3- Methylphenol
4- Methylphenoi
Naphthalene
2-Nitroaniline
Nitrobenzene
Phenol
2,4,6-T richlorophenol

Acetone
Benzene
2-Butanone
Carbon Disulfide 
Chlorobenzene
Chloroethane 
Chloroform
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
Ethylbenzene
Methylene Chloride
4-methyl-2-Pentanone
T etrachloroethylene 
Toluene
Trans-1,2-Dichloroethylene
Trichloroethylene
Vinyl Chloride
Xylenes
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Herbicides

Dioxin
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Surface Water and Sediment Impact - The only COPCs in surface water that exceeded 

available guidelines (Tier II secondary chronic) were dioxin TEQs (Toxicity Equivalency 

Quotients) for mammals and birds at all study area stations and reference stations and m&p 

xylene at one PDA station. A conclusion of no significant risk from exposure to these COPCs 

could not be made based on the guideline comparison.

Sediment and surface water toxicity tests for analysis of survival and growth of fish result in 

toxicity at certain stations. The sediment toxicity tests indicated a significant reduction in 

survival at sand stations PDA-5 and PDA-9 and silt station PDA-3 (and PDA-3FD) in reference 

to controls: all three stations also resulted in a significant reduction in survival in comparison to 

all other study area, UDA and DDA stations except DDA-13 (sand). PDA-5 is 50 feet from 

shore on the middle transect, PDA-9 is 150 feet from shore on the northern transect and PDA-3 

is 150 feet from shore on the southern transect. VOCs and herbicides (2,4-D, MCPP) are 

elevated at these stations. No significant reduction in growth was observed, excluding PDA-5, 

PDA-9 and PDA-3 (3FD). The surface water toxicity tests resulted in a significant reduction in 

survival at seven days in reference to laboratory controls for both downstream reference areas.
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gamma-Chlordane
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Dieldrin
Endosulfan I 
Endrin
Endrin aldehyde 
Heptachlor epoxide

2,4-D
Dicamba 
Dichloroprop 
MCPP
Pentachlorophenol 
2.4,5-T
Silvex
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The sediment fish toxicity tests indicate potential reductions in survival for fish exposed to study 
area sediment with effects localized to samples approximately 150 feet from shore or less.

Surface water toxicity testing for the planktonic invertebrate, Ceriodaphnia dubia, resulted in 

significantly lower survival at 2 days and 7 days at PDA-2, PDA-2FD, PDA-3 and PDA-4 

compared to control samples and all other samples. Both PDA -2 and PDA -2FD resulted in 0% 

survival at Day 2. Stations PDA-2 through PDA-4 comprise the southern, silty transect in the 

study area (50, 150 and 300 feet from shore, respectively). These stations have elevated 

SVOCs (4-chloroaniline), VOCs (chlorobenzene) and herbicides (2,4-D). Reproduction also 

was significantly reduced at PDA-5 (50 feet from shore on the middle transect) compared to the 

controls and all other stations, and at PDA-8 and PDA-9 in reference to two controls, but not the

The components of the sediment triad include the sediment COPC screening, benthic 

community analysis and benthic invertebrate sediment toxicity testing. The COPC screening 

resulted in one guideline exceedance for naphthalene. The naphthalene concentration in 

sediment at PDA-3 exceeded the TEC (Threshold Effects Concentration). Risk due to 

guidelines exceedances is low, however, there are a number of compounds without applicable 

guidelines. The benthic community analysis was confounded by the high-energy conditions of 

the environment at study area (coarse grain and high current exposure). The study area 

benthic community included few taxa and low abundance. A similarly sparse community was 

found in the UDA samples. The DDA samples included a greater diversity and abundance. 

Because observations are confounded by the high-energy nature of the environment, this 

component of the triad is inconclusive. Because of the nature of the environment, the benthic 

community was predicted not to be a significant component of the fish prey base. Plankton, drift 

and periphytic communities are likely to be more important components of the fish prey base. 
Finally, the sediment toxicity tests with a benthic invertebrate resulted in a significantly lower 

survival in PDA-5 compared to the laboratory control and all other sand study area, DDA and 

UDA stations. No silt stations resulted in a significant reduction in survival. Growth was not 
significantly lower in all stations with the exception of PDA-5. PDA-5 is approximately 50 feet 

from shore and has elevated VOCs (clorobenzene, xylenes) and herbicides (2,4-D, MCPP and 

dichloroprop). The sediment triad component, toxicity testing, indicates impairment of the 

benthic community from exposure to sediments at PDA-5.
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reference areas. The surface water planktonic invertebrate tests indicate a potential risk to 

planktonic invertebrates in terms of survival, and at one station, reproduction. However, it was 

assumed that water-column plankton were exposed to surface water at the sediment/surface 
water interface. The toxicity test exposures the plankton to this surface water for seven days. 

This is a conservative assumption because the surface water in the study area undergoes 

dynamic mixing and dilution continuously and water column plankton integrate exposures 

throughout the water column in the high energy environment.

Fish species are at risk from direct exposure to study area sediments and due to threats to the 

prey base in sediment and surface water based on toxicity test results. However, based on the 

benthic survey information, the physical environment inherent to the Mississippi River under 

high-energy conditions reduces the importance of the benthic community as a prey base for fish 

communities. Planktonic invertebrates do serve as a prey base for fish species, however, the 

assessment assumes that they are exposed to dynamic water concentrations reflecting dilution 

and dispersion in the high-energy environment. Direct comparisons of COPC concentrations to 

guidelines indicate limited risk from exposure to a few compounds. Study area -specific 

COPCs, such as MCPP (Methyl Chlorophenoxy Propionic Acid), are present in study area 

sediment and fish tissue and are not detected in UDA or DDA samples indicating that the 

compounds are accumulating.

Fish Impact - Several COPCs including dioxin, herbicides, pesticides and SVOCs were 

detected in fish from the study area at concentrations higher than those detected in fish from the 

UDA and/or the DDA reference areas, indicating that fish at the study area have a higher 

exposure. Of the COPCs detected in fish tissue, the study area fish tissue concentrations with 

available TRVs (Toxicity Reference Values) do not exceed the No Effect TRVs. However, TRVs 

are not available for some COPCs, particularly the phenoxy herbicides. For those compounds 

without TRVs, the comparison indicates that study area fish have a higher exposure than 

reference fish for a subset of detected COPCs. There is some uncertainty in this line of 

evidence because of the lack of TRVs for some compounds.

Focused Feasibility Study
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Summary - Menzie-Cura’s Ecological Risk Assessment indicates that:

• Fish species are at risk from exposure to sediment based on the results of toxicity testing;
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Wildlife Impact - Wildlife observations, specifically fish diversity, is similar at the study area, 

DDA and UDA. Habitat between these areas differs physically (study area steep and rocky 

shoreline) which may affect wildlife use, but this difference is not due to COPC concentrations. 

Comparison of COPC concentrations in surface water to wildlife drinking water benchmarks 

(NOAELs) indicated that no COPC for which there is a benchmark exceeded that benchmark.

In general, the impacts occur within 300 feet of shore. The toxicity tests indicate toxicity at four 

stations within 150 feet of shore. The surface water at one station, PDA-4, results in water 

column toxicity and is located approximately 300 feet from shore. This station is located 

downstream from the wing dam and is somewhat protected from river currents.

Analysis of wildlife (birds and mammals) that utilize fish as a prey base and may be incidentally 

exposed to study area surface water and/or sediment and consume fish indicates that there is 

no significant risk of harm from exposure to study area media for any COPC with a TRV. 

However, no TRV was available for MCPP and other phenoxy herbicides and COPCs. MCPP 

is detected in study area sediment and fish tissue, but not in DDA or UDA sediment or fish 

tissue. Therefore, there is some uncertainty in this endpoint.

The analysis of potential risk to local populations for wildlife as represented by two bird and one 
mammal receptor species exposed to study area sediment, surface water and fish tissue 

indicates a low potential for risk. Observations do not indicate clear impacts to wildlife 

populations utilizing the study area.

• Fish prey, such as planktonic invertebrates, are at risk from exposure to surface water 
based on toxicity tests. Planktonic invertebrates do serve as a prey base for fish species, 
however, the assessment assumes that they are exposed to surface water at the sediment­
surface water interface. In reality, they are exposed to dynamic water concentrations 
reflecting dilution and dispersion in the high-energy riverine environment. Benthic 
organisms are also at risk from exposure to sediment based on laboratory toxicity tests. 
However, the inherent high-energy physical environment in the study area in the Mississippi 
River limits the number of benthic invertebrates. Therefore, benthic invertebrates are not 
abundant and are not considered an important prey component for fish at the study area.
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2.7 Treatability Studies

June 13, 2002 Page 2 - 84

• Obtain a representative blend of groundwater for use in testing:

• Develop a treatment performance profile of the FBR (fluidized bed reactor) for the 

parameters of concern;

• Develop operational and design parameters for a full-scale FBR treatment system should 

one be constructed;

• Develop sludge handling process design parameters, if necessary:

• Determine off-gas rates and characteristics;

• Determine impacts of recalcitrant materials, if any; and

• Prepare process design and preliminary cost estimate for a full-scale FBR system.

• Fish are accumulating compounds, specifically MCPP [methyl-chlorophenoxy-propionic 
acid], detected in study area sediments but not detected in reference sediments.

• There is a low potential risk to wildlife foraging on the media (sediment, surface water and 
fish) in the study area.

• There are a number of compounds without applicable sediment, surface water or tissue 
guidelines. Comparisons of study area concentrations to reference concentrations indicate 
that a subset are found in concentrations in study area media that exceed the 
concentrations in reference media.

• In general, the impacts occur within 300 feet of the shoreline. All toxicity tests resulting in 
potential toxicity occurred within 150 feet of shore, with the exception of one station (PDA-4) 
at 300 feet. This station is located downstream of the wing dam in an area where surface 
waters are more protected from the strong currents.

• VOCs, SVOCs, and one herbicide are elevated at the surface water stations with toxicity, 
and VOCs, and herbicides are elevated at the sediment stations with toxicity.

The Advent Group of Brentwood, Tennessee conducted a groundwater treatability study for 

Solutia in 1992 (Groundwater Treatability Study, June 1993) using groundwater from Site R as 

influent. This pilot-scale test of a fluidized bed, attached biological growth, groundwater 

treatment system was undertaken as part of an RI/FS required by an AOC with lEPA. The 

purpose of this test was to evaluate treatment efficiencies and obtain treatment plant design 

parameters. Treatability test objectives were:

Focused Feasibility Study
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A wide-range of organics was effectively removed by the FBR. At a COD loading of 250 pounds 

per thousand cubic feet per day, the FBR system proved operable and capable of reliable VOC 

and SVOC removals approaching or exceeding 99 percent:

• Biodegradation of organics with a fluidized bed reactor (FBR) using activated carbon as the 
growth medium and operating at a fluidization flow of 30 gpm and a forward flow of 0.4 to 
1.5 gpm;

• Flocculation of solids;
• Clarification of solids;
• Filtration of solids using bag and cartridge filters in series; and
• Carbon polishing using two beds in series to remove any residual organics.

Treated effluent was discharged to the American Bottoms Regional Treatment Facility. 

Clarification, filtration and carbon adsorption were performed to insure that there would be no 

impact on the American Bottoms wastewater-treatment system.

A treatment system consisting of five unit operations was used to treat Site R groundwater 

(Figure 2-35). These sequential unit operations were:

To simulate both summer and winter operating conditions, the treatment system was operated 
from July 27 to November 16, 1992. From July 27 to October 15, 1992, unit temperature was

20 to 30°C to simulate summer conditions. After all necessary summer operating data were 

collected, a chiller was used to reduce feed temperature to between 9 and 14°C to simulate 

winter operations. A composite feed from existing Site R wells 28B, 56C and 57C was collected 

for treatment. Each well contributed approximately one third of the flow to the composite. 

Groundwater feed was stored in an equilization tank and pumped to the treatment system with a 

positive displacement pump.

Sludge from American Bottoms was the primary source of seed for the FBR although small 

quantities of microorganisms from other treatment facilities were also added during the 

acclimation period. To increase the rate of nitrification early in the study, the microbial 

population was supplemented with commercially obtained nitrifiers. After a three week long 

acclimation period, biological activity in the system stabilized and testing of varied organic 

loadings at warm and cold temperature conditions was started.

Focused Feasibility Study 
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Constituent

VOCs, ppb

SVOCs, ppb

90 96.91,2-Dichlorobenzene 2,867

Herbicides, ppb

Soluble TOC, ppm 219 9 95.6

96.9Soluble COD, ppm 754 23

99.0Soluble BOD, ppm 201 2
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330
57

11
<30

44
<5
11

Treatment system influent and effluent VOC, SVOC, Herbicide and Metals analytical results are 

presented in Table 2-25.

Using information from the pilot-scale treatability test. Advent prepared a cost estimate for a full- 

scale system designed to treat a flow of 1500 gpm with a sustained COD load of 14,400 pounds

Chlorobenzene
Toluene 
Xylene

2-Chloroaniline
4-Chloroaniline

2-Nitrochlorobenzene
4-Nitrochlorobenzene

Phenol
2-Chlorophenol
2,4-Dichlorophenol

Average
Influent

Average
Effluent

< 10
14
13

34
2

Percent
Removal

>99.9 
>99.9

99.7
98.7

99.8
99.8
99.8

91.7
84.0

408
12.5

99.2
99.8
99.0

Mass removal by air stripping was minimal with 0.00199% of the Chlorobenzene, 0.00351% of 

the 1,2-Dichlorobenezene and 0.00306% of the Toluene removed by this mechanism.
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5,700
1,350
1,117

2,4-D
2,4,5-T

2,983
6,580
5,583

129,667
41,167

37,667
16,650
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Installed treatment system costs, in rounded 1992 dollars, are summarized below:

Groundwater Collection System $ 400,000

Control Room/Laboratory 487,200

Subtotal $11,546,000

installed Equipment Cost $14,087,000

Total Installed Cost $19,721,000

Labor $ 467,200

Laboratory Analyses 200,000

Maintenance (5% of Subtotal Installed Cost) 572,000
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Groundwater Recovery and Pretreatment 
Fluid Bed Reactors
Sludge Treatment and Disposal

194,000
893,000
94,900

Engineering (20%)
Contingency (20%)

2,817,000
2,817,000

47,100
10,358,000

253,500

Influent Preparation 
Fluid Bed Reactors 
Solids Removal

346,000
1,155,000
1,386,000

Site Preparation (3%) 
Piping (10%) 
Electric (12%)

per day. At this flow rate and loading, twelve, 22 ft-diameter FBRs were needed to treat 

extracted groundwater. Each reactor would use two pumps, of approximately 115 horsepower 
each, to fluidize the attached growth carbon bed at a recycle ratio of 33:1. Treated effluent 

would be discharged to the Mississippi River after flocculation and clarification. Sludge filter 

cake would be disposed at an off-site industrial waste landfill.

Annual treatment system operation and maintenance costs, in rounded 1992 dollars, are 

summarized below:
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Total Annual O&M Costs $2,421,000

2.8 Local Limits Evaluation

The steps in the process can be summarized as follows

3) Establish representative flow at American Bottoms (15 MGD);
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2) Establish groundwater flows resulting from installation of a physical barrier (535 gpm) and a 
hydraulic barrier (1,448 gpm);

1) Prepare a data base using groundwater quality data collected from the Shallow, Middle and 
Deep Hydrogeologic Units in January and May 2000;

4) Combine the estimated mass loads for the groundwater and American Bottoms flows and 
estimate the mean and maximum constituent concentrations for which data were available 
(Note - The effect of the PChem Plant was not included in this evaluation):

5) Constituents of concern were selected, on the basis of maximum concentrations in the data 
base, using the following screening method;

Focused Feasibility Study
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• Constituents not sampled and analyzed at least once were eliminated due to insufficient 
data;

• Constituents not detected were eliminated:
• Constituents not detected at least twice were eliminated:
• Constituents with maximum concentrations lower than the NPDES permit limits were 

eliminated;
• Constituents with maximum concentrations lower than a water quality standard (with 

application of mixing zone dilution factors of 80, 230 and 2,820 to 1 for acute, chronic 
and human health water quality standards, respectively) were eliminated;

• Concentrations with maximum concentrations lower the minimum inhibition criteria for

To evaluate the feasibility of discharging groundwater recovered downgradient of Sauget Area 2 

Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant 

and other industries in the Sauget area to the American Bottoms Regional Treatment facility, the 

Advent Group, Inc. conducted a desktop screening evaluation broadly based on the American 

Bottoms methodology for determining local limits. The purpose of the evaluation was to 

determine if any of the existing data indicated a potential to exceed any one of five screening 

criteria. If any criterion was exceeded, the removal efficiency required of American Bottoms to 

pass this criterion was presented.
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heterotrophic or nitrification activated sludge were eliminated;

Low Flow Rate (724 gpm) High Flow Rate (1,448 gpm)

Pass Through

Inhibition
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4-Choloraniline
4-Nitroaniline

Aniline
2-Chlorophenol
Pentachlorophenol 
Phenol

4-Chloroaniline
4-Nitroaniline

Aniline
2-Chlorophenol
Pentachlorophenol
Phenol

Removals required at the American Bottoms Treatment Facility to prevent pass through or 

inhibition, as identified in the local limits evaluation, are listed below along with the removals 

achieved in the pilot-scale groundwater treatability test conducted in 1993 using groundwater 

from Sauget Area 2 Site R as influent (Section 2.7).

5) Percent removal to prevent pass through or inhibition was calculated for each constituent 
that survived the screening process.

Constituents of concern, based on this local limits evaluation, are identified below for both low 

flow rate and high flow rate groundwater extraction systems.

Low and high flow rates are based on Darcy flow through a 2000 ft. long seepage face 

downgradient of Sauget Area 2 Site R and two times the Darcy flow, which is the pumping rate 

required to capture groundwater upstream of this seepage face (Volume II - Design Basis and 

Design).
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Local Limits Removal Required

inhibition

Since American Bottoms uses the
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80
9

Pass Through

4-Chloroaniline
4-Nitroaniline

81
43

81
61
73
78
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79
43
65
74

89.4
99.8
90.0
99.8

>99.9
90.0

Hiqh Flow 
(percent)

Groundwater Treatability Study
______Removal Achieved 

(percent)

Aniline
2-Chlorophenol 
Pentachlorophenol 
Phenol

Low Flow 
(percent)

same treatment process (biodegradation) and carbon 

adsorption) as used in the Sauget Area 2 Site R pilot-scale groundwater treatability study, the 

POTW should be able to treat groundwater extracted downgradient of Sauget Area 2 Sites O, Q 

(Dog Leg), R and S; Sauget Area 1 G, H, I and L; the W.G. Krummrich plant and other 

industries in the Sauget area. American Bottoms submitted an NPDES permit renewal 

application in October 2001 that included a groundwater discharge from Sauget Area 2. A 

discharge permit application for this discharge will be submitted to American Bottoms in April

2002
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FIGURES

Figure 2-1

Site Location Map
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FIGURES

Figure 2 - 2

Cross Sections of the Valley Fill

East St. Louis Area, Illinois
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FIGURES

Figure 2 - 3

Geologic Cross Section

and

Piezometric Profile of the Valley Fill
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FIGURES

Figure 2 - 4

Wells, Borings and Sampling Locations

From Pre-RI/FS Investigations

Lines of Cross Section

Site R
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FIGURES

Figure 2 - 5

Cross Section A - A’

Sauget Site R
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FIGURES

Figure 2 - 6

Cross Section B - B’

Sauget Site R
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FIGURES

Figure 2 - 7

Total VOC Concentrations

Shallow Hydrogeologic Unit
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Figure 2 - 8

Total VOC Concentrations

Middle Hydrogeologic Unit
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FIGURES

Figure 2 - 9

Total VOC Concentrations

Deep Hydrogeologic Unit
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FIGURES

Figure 2-10

Total SVOC Concentrations

Shallow Hydrogeoiogic Unit
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Figure 2-11

Total SVOC Concentrations

Middle Hydrogeologic Unit
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Figure 2-12

Total SVOC Concentrations

Deep Hydrogeologic Unit
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FIGURES

Figure 2 -13

Impact of Historical W.G. Krummrich Operations

on Groundwater Quality

V-

March 31,2002 File SR033102(2)

Focused Feasibility Study
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Sauget Area 2 Sites O, Q, R and S
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FIGURES

Figure 2 -14

Projected ABRTF Effluent Discharge Plume Location
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FIGURES

Figure 2-15

Summary of Mississippi River Habitat Observations

ABRTF Effluent Plume
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FIGURES

Figure 2-16

Schematic of Transect Sampling Locations

ABRTF Effluent Plume
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FIGURE 2-1. SCHEMATIC OF TRANSECT SAMPLING LOCATIONS
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FIGURES

Figure 2-17

Schematic of General Study Area

ABRTF Effluent Plume
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FIGURE 1-2. SCHEMATIC OF GENERAL STUDY AREA
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FIGURES

Figure 2-18

Schematic of Wing Dam Area

ABRTF Effluent Plume

March 31, 2002 File SR033102(2)
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FIGURES

Figure 2 -19

Site Locus (PDA)

WGK Plant Ecological Risk Assessment
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Figure 1-1. Site Locus (PDA)
WGK Plant Ecological Risk Assessment 
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FIGURES

Figure 2 - 20

PDA Transect Layout

WGK Plant Ecological Risk Assessment
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FIGURES

Figure 2 - 21

PDA Transect Layout (Schematic)

WGK Plant Ecological Risk Assessment
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FIGURES

Figure 2 - 22

PDA, UDA and DDA Locus Map

WGK Plant Ecological Risk Assessment
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Figure 2-3. PDA, UDA and DDA Locus Map 
WGK Plant Ecological Risk Assessment 

Sauget, Illinois
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FIGURES

Figure 2 - 23

USEPA Sediment Sampling Locations

Adjacent to Site R
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FIGURES

Figure 2 - 24

USEPA Upstream and Downstream

Sediment Sampling Locations
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FIGURES

Figure 2 - 25

Sauget Area 2

Total VOC Concentrations in Shallow Wells

March 31,2002 File SR033102(2)
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FIGURES

Figure 2 - 26

Sauget Area 2

Total VOC Concentrations in Intermediate/Deep Wells
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FIGURES

Figure 2 - 27

Sauget Area 2

Total BNA Concentrations in Shallow Wells
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FIGURES

Figure 2 - 28

Sauget Area 2

Total BN A Concentrations in Intermediate/Deep Wells
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FIGURES

Figure 2 - 29

Historical Summary - Sites 0, P, Q, R and S
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FIGURES

Figure 2 - 30

Historical Summary - Site O
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FIGURES

Figure 2 - 31

Historical Summary - Site P

March 31,2002 File SR033102(2)

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S



File: E:\2320010024.00\HISTORICAL BORINGS.DWG Lost edited: 05/22/01 @ 1:41 o.m. WC-ST.LOUIS. MO



FIGURES

Figure 2 - 32

Historical Summary - Site Q
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Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S



)

»

o
CM 
CM \ in o

o
2

o

o 5 Q
t/> 
O H
q: 
OQD

<O or o h-
Xx* o o
CMo o 
o o CM m 
CM

tnI oS
e
Q

■o

■'6 a>
« o



FIGURES

Figure 2 - 33

Historical Summary - Site R

March 31,2002 File SR033102(2)
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FIGURES

Figure 2 - 34

Historical Summary - Site S
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FIGURES

Figure 2 - 35

Sauget Area 2 Site R Groundwater

Pilot Study Treatability Test Configuration
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TABLES

Table 2 -1

Summary of Benthic Macroinvertebrate Identification

ABRTF Effluent Plume
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TABLE 1. SUMMARY OF BENTHIC MACROINVERTEBRATE IDENTIFICATION

•: •:•

ix

CHIRONOMIDAE 
OLIGOCHAETEA 
OLIGOCHAETEA

PHYSIDAE
TRICHOPTERA

10
10
20
40

1550 (WING DAM)

1
1
1
1
7

(Hydropsyche orris or H. bidens)

(ft)

159.5
159.5
99.5
108

250 - 300

/pBOl ORGANISM 
^PioENTIFICATION

DISTANCE
FROM LEW

. ■ 

NUMBER
OBSERVED



TABLES

Table 2 - 2

Summary of Habitat Characteristics

ABRTF Effluent Plume
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WING DAM<1179a 1800
0 <1 < 111.59 0.330.58 19.33 17.64 33.77 17.53 0.1118001600

<1 <12.51 1.040.40 0,67 2.11 10.03 59.07 16.99 7.5818001600

a - Distance from barge, which Is 125ft from LEW
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HE AMERICAN BOTTOMS OUTFALL AREAIMARY OF HABITAT CHARACTERISTICS OF THE MISSISSIPPI RIVEPTABLE 2.
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<

X8.42 1.8533.56 21.031.282.50.03 0.46

1.62 3.054.1350.0 8.623.390.53 7.78
X
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X
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X<11.35 <1475 9.080.0 1800

<1 <19.0 1.90111.0 1800
2.36 <17.1 <1178.0 1800

X1.303.4 <1 < 11000 25.0 1800
1.41 <11020 4.4 < 186.0 1800

0.49 3.67 6.58 24.02 4.461.62 4.73 8.29 47.764.4 <1 <11020 130.0 1800

WING DAM2.5 0.63 <11500 67a 1800

1.00 WING DAM2.6 <11500 1800125a
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Table 2 - 3

Wing Dam Habitat Evaluation

ABRTF Effluent Plume

March 31,2002 File SR033102(2)

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites 0, Q, R and S



TABLE 3-6. WING DAM HABITAT EVALUATION

Location Substrate

0.5Near Shore, fast water 1.80 (a) cobble/gravel

Mid-channel, fast water 2.5 rip rap/sand1.93 (b)

Wing dam side of riffle area 2.01.66 (c)

Downstream side, center of wing dam 2.50.02 (d) sand

Upstream side, center of wing dam 2.5 sand/rip rap0.09 (e)

Center breaks River side of wing dam 2.62 (f) 2.5 sand/rip rapI

k

64547\feb96rpt\TAB3-6.XLS 2/22/96

Average
Velocity 
(ft/sec)

rip rap/sand 
cobble/gravel

NOTES:
Velocity measured at mid-depth.
(a) = Average of 1.90 and 1.70 ft/sec. at location a in Figure 2-2.
(b) = Average of 1.95 and 1.90 ft/sec. at location b in Figure 2-2.
(c) = One reading only at location c in Figure 2-2.
(d) = Average of 0.01 and 0.02 ft/sec. at location d in Figure 2-2.
(e) = One reading only at location e in Figure 2-2.
(f) = Average of 2.77 and 2.47 ft/sec. at location f in Figure 2-2.

Total
Depth

(ft)
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Table 2 - 4

Particle Size Distribution of Sediments

ABRTF Effluent Plume

March 31,2002 File SR033102(2)

Focused Feasibility Study
Interim Groundwater Remedy 
Sauget Area 2 Sites 0, Q, R and S



TABLE 3-5.

Station

0.75S2000 at 300 99.17 0.09 0.00 1.60

0.00 93.57 3.10 0.12S2000 at 150 3.33

18.01 37.00 9.60 0.06S2000 at 30 35.43

4.84 93.24 0.83 1.07SI900 at 300 1.10

0.01 84.25 4.80 0.00SI900 at150-A 10.94

0.01SI900 at150-B 84.05 4.80 0.0011.13

0.01 79.58 0.00SI900 at150-C 15.61 4.80

1.39SI900 at 30 38.85 9.50 0.0050.26

SI800 at 300 41.55 58.35 0.00 0.810.10

0.00 95.81 0.04S1800 at 150 2.90 1.29

0.00SI800 at 30 80.06 9.01 0.1610.93

100.00S1700 at 300 0.00 0.00 0.590.00

4.32SI700 at150-A 91.56 0.00 0.044.13

SI700 at150-B 4.32 91.72 0.043.97 0.00

SI700 at150-C 4.32 92.01 0.00 0.043.67

SI700 at 30 3.51 89.41 2.28 0.004.80

100.00SI600 at 300 0.00 0.00 0.00 1.27

SI600 at 150 47.17 51.30 0.95 0.58 0.16

0.00S1600at30 95.47 3.46 1.07 0.00

0.54S-100 at 300 98.28 0.001.18 1.50

0.98S-100 at 150 96.80 1.02 1.20 1.65

0.35S-100 at 30 96.78 2.42 0.45 0.70

• Water Velocity at 0.8 of Total Depth.

64547\reb96rpt\tab3-5.xls 2/21/96

Percent
Clay

Percent
Gravel

Percent
Sand

Water
Velocity*
(ft/sec)

PARTICLE SIZE DISTRIBUTION OF SEDIMENTS COLLECTED 
AT TRANSECT SAMPLING SITES

Percent
Silt
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Table 2 - 5

Summary of Previous Site Investigations - Site O

March 31,2002 File SR033102(2)

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S



SAMPLE LOCATIONS DATE SAMPLED SAMPLE MEDIASAMPLING ENTITY TYPE ANALYSIS

WLS-3 Boring N/ARussel & Axon N/A N/A

1 thnj 5 Boring Feb-83 Soil PCB, DioxinslEPA/EEl

Boring Sep-83Russel & /\xon Soil

Sample No. 1 & 2 Boring Jul-84 Soil

Russel & Axon #1,#2 Boring Jul-84 Soil Organics

BG-2, BG-3. BG-10. BG-12Geraghty & Miller Boring Aug-84 Soil

BG-1 thru BG-12 Boring Aug-84 SoilGeraghty & Miller

Monitoring Well 1984-86 Ground waterGeraghty & Miller

DC-01 thru DC-10 Boring Feb-87 SoilE&E

EE-21 thru EE-25 Ground waterMonitoring Well 3/87 and 7/87E&E

■

Photoionization
Compound Screening

Clayton 
Environmental 
Consultants

GM-19A,B,C. GM-20A,B GM-21 
A,B, GM-22A,B GM-23 GM- 

24A,B GM-26A,B DW-35, DW- 
36, DW-A

BNA, VOCs, PCBs,
Pesticides

PCBs, Benzene, 
Solids %, Phenol, Oil 

& Grease %

STS-1, STS-3, STS-4 thru STS- 
8, TS-7, DSM-2 thru DSM-4, 

WLS-1, WLS-2, MH-3, All EFMs

TABLE 3-1
SUMMARY OF PREVIOUS SITE INVESTIGATIONS 

SAUGET AREA 2 
SITEO 

SAUGET, ILLINOIS

Photoionization
Compound Screening,

PCBs 
VOCs, 

BNAs,Pesticides, 
PCBs, Priority 

Pollutant Metals, 
Misc. Parameters 

VOCs, 
BN/\s,Pesticides, 

PCBs, Total Metals 
VOCs, BNAs, 

Pesticides, PCBs, 
Total Metals
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Table 2 - 6

Summary of Previous Site Investigations - Site P

March 31,2002 File SR033102(2)

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites 0, Q, R and S



SAMPLE LOCATIONSSAMPLING ENTITY TYPE DATE SAMPLED SAMPLE MEDIA ANALYSIS

DC-P1. DC-P2, DC-P5 SoilE&E Boring Feb-87 VOCs, BNAs. Total 
Metals

TABLE 3-2
SUMMARY OF PREVIOUS SITE INVESTIGATIONS 

SAUGET AREA 2
SITEP 

SAUGET, ILLINOIS
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Table 2 - 7

Summary of Previous Site Investigations - Site Q

March 31,2002 File SR033102(2)

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S



SAMPLE LOCATIONSSAMPLING ENTITY TYPE DATE SAMPLED SAMPLE MEDIA ANALYSIS

P-1,L-1lEPA N/A Oct-72 Total Metals

P-2, P-3. GW-1.GW-2lEPA Monitoring Well Apr-73 Total Metals

B-1 thru B-18E&E Boring Jul-83 Soil

L-1. L-2. L-101thru L-103lEPA N/A 10/81:9/83 Leachate

EE-6 thru EE-10, EE-18. EE-19E&E Monitoring Well Mar-87 Ground Water

Pit#1 Test Pit Sep-89 Soil BNAs

Pit #2 Test Pit Sep-89 Soil

QD1 thru QD3 BoringE&E May-94 Soil

X101-X111 Surface Nov-94 SoillEPA

Q201 thru Q208 N/A 1997USEPA Soil/Sediment Metals, PCBs

>

Riedel Industrial 
Waste Management

Pond Water/Ground
Water

Riedel Industrial
Waste Management

VOCs, BNAs,
Pesticides. PCBs, 

Total Metals

Total Metals. PCBs.
Misc. Parameters

Pond
Water/Leachate

TABLE 3-3
SUMMARY OF PREVIOUS SITE INVESTIGATIONS 

SAUGET AREA 2 
SITEQ 

SAUGET, ILLINOIS

VOCs, RCRA Metals.
EP Extraction, PCBs

VOCs, BNAs,
Pesticides, PCBs, 

Total Metals

Dioxins, Organics,
PCBs

SVOCs, Total Metals, 
PCBs. TCLP SVOCs
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Table 2 - 8

Summary of Previous Site Investigations - Site R

March 31,2002 File SR033102(2)

Focused Feasibility Study
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S



f;

SAMPLING ENTITY TYPE SAMPLE MEDIADATE SAMPLED ANALYSIS

lEPA 1972-79

Up River 1-4; Down River 1-4 River River WaterI ERA 1981 Dioxins

Monitoring WeillEPA Mar-Si Ground Water Organic Compounds

Sample A, B & C Monitoring Well Oct-81 Leachate Misc. ParameterslEPA

Sample A, B & ClEPA N/A Oct-81 Sediment Misc. Parameters

S01.S03, SOS N/A Nov-81 Leachate DioxinsE&E

Nov-81 Leachate Total MetalsE&E N/A

N/A Nov-81 Sediment Total MetalsE&E

S02, M02. S04, M04, SOS. MOS SedimentN/A Nov-81E&E

CWS-1 thru CWS-5 Nov-81 Leachate DioxinsN/AUSEPA

Monitoring Well Mar-37 Ground WaterE&E

Feb-89 DioxinsN/AlEPA

C-1 thru C-8, P-1 thru P-10 Surface Mar-89 Soil TCL VOCsDynamac

C-3, P-2. P-3. P-5. P-9 Surface Mar-89 SoilDynamac

C-1. C-3. P-2, P-3, P-5, P-9 Surface Mar-89 SoiliDynamac

D-1 thru D-8 Boring Mar-89 SoilDynamac

P-1. B-28A. P-7. B-26A, B-25A. 
P-11

S02. S03. M02, S04, M04. SOS, 
MOS

Sediment/Leachate/
River Water

SOI, MOI, DOI, S03, M03, SOS. 
MOS

X101D, X103D, X104D, S101D. 
S103D, S104D

Ground
Water/Surface

Water

Monitoring
Well/Pond

TCL SVOCs, Metals,
Dioxins

B-1, B-SS, B-9S,D B-11S.D B-
15D, B-17D. B-19D

BNAs, Pesticides,
PCBs

VOCs, SNAs.
Pesticides, PCBs, 

Total Metals

SAMPLE LOCATIONS
MW-1 thru MW-5, Pond 221, 

Pond 270, RANNEY WELL, B- 
9S,D B-13D, B-15S, B-17S, B-

19S

TABLE 3-4
SUMMARY OF PREVIOUS SITE INVESTIGATIONS 

SAUGET AREA 2 
SITER 

SAUGET, ILLINOIS

Total Metals, Misc.
Parameters

Priority Pollutant 
Organochlorine 

Pesticides and PCBs 
TCL VOCs. TCL 
SVOCs, Priority 

Pollutant 
Organochlorine 

Pesticides. PCBs. 
Metals. Dioxins



k

SAMPLING ENTITY TYPE DATE SAMPLED SAMPLE MEDIA ANALYSIS

N/A Monitoring Well Ground Waler1984-91 VOCs

N/A Monitoring Well Ground Water1984-91

SS-1 thru SS-8Geraghty & Miller N/A Sediment1992

SB-1 thru SB-16Geraghty & Miller Boring 1992 Soil

Geraghty & Miller Monitoring Well Jun-92 Ground Water Target Analyte

Geraghty & Miller Monitoring Well Jun-92 Ground Water

X112, X113 BoringlEPA Nov-94 Soil

• 't'

P-8. P-10 thru P-13, GM-62B, 
GM-27C, GM-55C. GM-56C. 
GM-57C, GM-62C. GM-106

Shallow, Intermediate, Deep and
Bedrock Zone Wells

TCL VOCs, TCL
SVOCs, TCL 

Pesticides. PCBs, 
Herbicides. Target 

Analyte

SAMPLE LOCATIONS 

GM-27B,C GM-28B,C GM-55C, 
GM-56C. GM-57C, GM-62A.B,C 

GM-106. B-24A, B-25A.B B-
B-27B, B-28A, B-29A.B B- 

30B. P-1 thnj P-3. P-6 thru P-8. 
________P-10 thm P-14_______
GM-27B,C GM-28B.C GM-55C. 
GM-56C. GM-57C. GM-62A.B,C 

GM-106, B-21B. B-22A.B B- 
24A.B.C B-25A.B B-26A,B B- 

27B. B-28A.B B-29A.B B-30B. 
B-101. P-1 thru P-14

VOCs. BNAs. 
Pesticides. PCBs

Metals. BNAs, 
Pesticides, PCBs, 
Misc. Parameters

TABLE 3-4
SUMMARY OF PREVIOUS SITE INVESTIGATIONS 

SAUGET AREA 2 
SITER 

SAUGET, ILLINOIS

TCL VOCs, TCL 
SVOCs, TCL

Pesticides and PCBs, 
Target Analyte 
TCL SVOCs. 

Pesticides, PCBs, 
Target Analyte, 

Carbon, Chlorine, 
TCL VOCs
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Table 2 - 9

Summary of Previous Site Investigations - Site S

March 31,2002 File SR033102(2)

Focused Feasibility Study 
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S



SAMPLE LOCATIONSSAMPLING ENTITY TYPE DATE SAMPLED SAMPLE MEDIA

X101 thru X106 SurfacelEPA Mar-95 Soil

TABLE 3-5
SUMMARY OF PREVIOUS SITE INVESTIGATIONS 

SAUGET AREA 2 
SITES 

SAUGET, ILLINOIS

ANALYSIS
VOCs, Total Metals. 

BNAs, Pesticides. 
PCBs, Herbicides
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Table 2-10

Site O Soil Data Summary

File SR033102(2)March 31,2002

Focused Feasibility Study 
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S

I

sI



I, I-Oichlorocihene ChlorofonnCliloromelliaiie Brnmoelliunc C'hloroetliane AcetoneSample Idenlilkation Number

10 J
J

457 B

BE J
BE J

12

#DIV/0!

95ucls.xls Page 1 12/17/01

J
BJ

J
BJ

2/12
6

192
12

10/12
341

11,463
12

10/12
4

878 
12

0/12
ND
ND
12

0/12
ND 
ND

2.302585093
#D1V/O!

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

35
10

833

18
139
4

878 
519
731
341

J
B
J

BJ
BJ 
BJ
BJ

2,593
731
341

B
BJ
BJ

1/12 
ND
10
12

Methylene
C'hloride

Carbon
Disulfide

trans-1,2- 
Dichloroetliene

All samples are presented in ug/kg = niicrogruins per kilogram (i.e. ppb) 
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Delected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were available for non-detect data.

na
15-25 
0-10
15-20
5-10
10-15

4.724995326
2.029167828

4.962
l.84l'-r04

7.85086892
1.32635881

3.639 
2.65E+04

BE
BE
BE
B

BE 
BE

DC-Ol-59
DC-O2-60
1X,’-O3-6I
DC-O4-62
I7C-O5-63
DC-O5-64
DC-08-65
l)C-O6-66
DC-O9-72
DC-O9-73
DC-010-74
DC-OlO-75
E'requency of Detection
Minimum Concentration
Maximum Concentration
Number of Samples  
Lugnormal Statistical Distribution 
Mean of In value
Standard Deviation of In value 
11(0.95)
95 % IICI.

0/12
ND
ND
12

192
6

Vinyl
Chloride

I, 379
9,10.3
4,405
7,692
8,659
II, 463

13-1
Site O 

95%UCL Soil Data Summary for VOC 
Sauget Area 2 RI/FS Support Sampling Plan

1,1-
Dichloroethanc

3.524627421
2.450645359

6.067 
6.05E.+04

Sample
Depth (ft)

15-2.5 
20-30 
10-20 
0-10 

8.5-20 
8.5-20



1.2-
l.l.l-

liaiic BenzeneTrichloroctlianc lliane nc

23 69 667

1,410

18 J

20

1,795

J

12

#D1V/O! #DIV/0! #DIV/0!

95ucls.xls Page 2 12/17/01

1,1.2-

5/12
18

30,769 
12

3.135494216
#D1V/O!

B
B
B
B
B

7.251344983
#D1V/O!

4.234107
#D1V/O!

Dihromochlo Triclilorol
romelhane

6.5774151
2.72741691

6.627 
6.90E-^06

30 
25,641

36

244 
171

1)
Bl-
B
B 
B 
B

B
B

0/12
ND
ND
12

0/12
ND
ND 
12

0/12
ND
ND
12

1/12
ND
69
12

0/12
ND
ND
12

0/12
ND
ND
12

Carbon
Tetrachloride

Table 3-1
SiteO 

95%UCL Soil Data Summary for VOC 
Sauget Area 2 RI/FS Support Sampling Plan

2-Butane
(Ml-K)

Frequency of Detection 
Minimum Concentration
Maximum Concentration
Number of .Samples_____________
togiiornial Statistical Distribution 
Mean of In value
Standard Deviation of In value 
11(0.95)
9.5 % LICL

1/12
ND 
23 
12

1/12 
ND

1,410
12

0/12
ND
ND
12

0/12
ND
ND 
12

0/12
ND
ND
12

Vinyl
Acetate

trans-1,3-
Bromodicblorome Dicbloropropa Dichloropro

pene
Trichloroe

Ibenc

cis-1.3-
Dicbloropro

pene

4,444
7,436
6.70.5

6.07964778
3.11722696

7.191 
4.85E-I-07

|Saniplc Idciiliflciillun Nunilrer
|DC-O1-.59
pc-02-60
1X2-0.3-61
DC-O4-62
DC-O5-63
DC-O5-64
DC-O8-65
1X2-06-66
DC-09-72
DC-O9-7.3
DC-010-74
IX-010-7.5

1,2-
Dicbloroctbane

10/12
20

25,641

24
30.769



as

Bromofonn 2-Hcxanone Toluene Chlorobenzene Ethylbenzene Styrene

1.244 B 6.3 28

7.692 29.487 E

293 J 841 J
J J

4.339 58.974
1.250 J J

B J

IlNuniber of Samples 12 12

#niv/0! #l)IVrt)!

95ucls.xls Page 3 12/17/01

J
E

2.439

9.103
341
9/12
31

166.667

4.1431347.3
#DlVrt)!

1.667
62

38.462
li
159

0/12
ND
ND
12

0/12
ND
ND
12

3.3.3220451
#D1V/O!

7.0408.31628
2.619555402

6.057 
4.22E+06

46
167

166.667
37 
57

8.03701169
1.288241664

3.389 
2.65E+04

8/12
62

58.974

1/12
ND
63
12

2-Chlorociliyl
Vinyl l-Lther

l.ngnornial Statislieal Distribution
Mean of In value
Standard Deviation of In value
11(0.95)
9.5 % tin.

Frequency of Deleclion
Minimum Concenlraiion 
Maximum Concenlraiion

4-Melhyl-2-
pcnlanone

1 3-1
Site O 

95%UCL Soil Data Summary for VOC 
Sauget Area 2 RI/FS Support Sampling Plan

2/12
1.244
l.b^l
12

7.66312691
2.89169824

6.627 
4.50E+07

8.11575885
2.31670.392

5.478
2.2.5E+O6

3/12 
293 

29.487
12

141
976

615.385
244 
256

21.951
235

29.487
1.114
9/12 
141

615.385

E
J 
J

0/12
ND
ND
12

Total
Xylenes

Tetraehloroet
hene

0/12
ND
ND
12

1/12
ND
28
12

Sample lilentil'ication Number
IX-OI-.59
DC-O2-00
IX-03-61
DC-04-62
DC-O5-6.3
DC-05-64
DC-O8-65
DC-O6-66
DC-O9-72
DC-09-73
DC-OIO-74
DC-010-75

1.1.2.2-
Tetreachloroe 

thane

6.186223084
2.890877361

6.627 
l.()2E+07



r*
2.4-

4-Nilrophenol Dibenzofuran Diniirololuene Dicihylphthalatc Kluorene 4-Nilroaniline

50,000 J

1,463 3,049 10,244 JJ J

J J

#D1V/O! #D1V/O!

g.tes\eshreinproj\public\saugel\95ucls.xls Page 4 12/17/01

0/12
ND
ND
12

7.288244401
#D1V/O!

Table 3-1B
SiteO

95 %UCL Soil Data Summary for SVOCs 
Sauget Area 2 Rl/FS Support Sampling Plan

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

4,6 Dinilro-2- 
melhyl phenol

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

8.022569
#D1V/O!

J
J

4-C'hlorophenyl-
Phenylether

All samples are presenled in ug/kg = micrograms per kilogram (i.e. ppb) 
Melal analysis are presenled in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = Hstimaled value. Conceniralion detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were available for non-deteci data.

Sample Idenlificalioii Niiiiiher
Il X-01-59
1X-O2-60
I1X'-O3-6I
DC-04-62
DC-O5-63
DC-O5-64
DC-08-65
DC-O6-66
1X2-09-72
IX'-O<J-73
IX-010-74
IX-010-75

Sample
Depth

(ft)
15-25
20-30
10-20
0-10

8.5-20
8.5-20

na
15-25 
0-10
15-20
5-10
10-15

1/12
ND

1,46.3
12

2,6-
Dinilrotoluene

2/12
10,244
50,000

12

1/12
ND

3,049
12

10.02711287
1.120998185

3.131 
I.22K+OS

Erequency of Detection
Minimum Concentration
Maximum Conceniralion
NumlK‘r rtf Samples_____________
Lognoriiial Statistical Distribution
Mean of In value
Standard Deviation of In value 
11(0.95)
95 % IICI.

2,4-
Dinilrophenol

N-
Nilrosodiphen

ylamine



Table 3-lB

Phenanthrene Anthracene Fluoranthene Pyrene

5,357
43,590 J 282,051 121,795J

J 3,780 J

2,785 J

4,146 J J 7,317 J 25,610
J J J

J J J

Page 5g:\es\eshtemproj\public\saugel\95ucls.xls 12/17/01

J
J

J
J

22,619
474,359

2/12
4,146
5,357

12

7,195
6,049

J
J

0/12
ND
ND
12

10.93041638
1.102631487

3.13 
2.90E+05

0/12
ND
ND
12

0/12
ND
ND
12

4/12
2,785
7,195

12

0/12
ND
ND
12

8.827310131
2.84996897

6.627 
I.I8E+08

11.1420165 
2.08502177

4.962
1.37E+07

Di-n-butyl
phthalate

Butyl Benzyl 
phthalate

Site O
95 %UCL Soil Data Summary for SVOCs 

Sauget Area 2 Rl/FS Support Sampling Plan

329,268
6,420

3/12
1,605

282,051
12

62,195
1,605

217,949
963

10.322917
2.6576469

5.067
6.03E+07

2/12
25,610
121,795

12

4/12
6,420

474,359
12

4/12
469

217,949
12

21,951
469

8.458029344
0.181203256

1.842 
5.3OE+O.3

2/12
7,317

43,590
12

4-Bromophenyl- Hexachlorh Pentachlorop 
phenylether enzene henol

9.790269366
1.261922107

3.389
I.44E+05

Sample Ideiilificatioii Number
Dt-()l-59
IK:-()2-6O
DC-O3-61
DC-O4-62
DC-O5-63
DC-C)5-64
DC-O8-65
IX:-O6-66
DC-O9-72
DC-CW-73
DC-OIO-74
DC-(21O-75
Frequency of Detection
Minimum Concentration
Maximum Concentration
NumlKT of Samples_______________
Lognormal Statistical Distribution 
Mean of In value
Standard Deviation of In value 
H (0.95)
95 % (ICE

8.43956808
0.434095.31

1.927 
6.54E+03

3,3'-
Dichlorobenzidine Benzo(a)anthracene



Benzo(b)fluoranlhene Benz()( k jfluoranthene Bcnzo(a)pyrene Bcnzo(g,h,l)pcrylene l)ilienzo(a,h)anlhracencChrysene

1,905 BJ
282,051 79,487 J 66,667 J 52,564 J

2,439 JB 1,951 J

17,073 19,512 17,073 JJ
914 J J

J
J
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62,195
1,605

0/12
ND
ND
12

J
J

0/12
ND
ND
12

10,30752015
0.795165056

2.57
7.61K+04

3/12
914

2,439
12

J
J

J
J

0/12
ND
ND
12

10.49312515
0.868808255

2.653
1.05K+05

9.63621236
2.56806927

5.067
2.O9K+O7

Din-oelyl
phlhalale

Indeiiol 1,2,3- 
cdlpyrene

3/12
1,605

282,051
12

2/12
17,073
79,487

12

2/12
19,512
66,667

12

2/12
17,073
52,564

12

Table 3-lB
SiteO

95 %UCL Soil Data Summary for SVOCs 
Sauget Area 2 Rl/FS Support Sampling Plan

7.389803752
0.510519684

2.141 
2.56h-r0.3

10.51430116
1.087597559

3.389
2.O2E-rO5

Sample Idciitiricatioii Niiiiihcr
D(’-OI-59
DC-O2-60
DC-O3-6I
DC'-O4-62 
lX’-O5-6.3
DC-05-64
DC-O8-65
DC-06-66
1X2-09-72
lX,-O9-73
IX :-010-74
IX'-010-75______________________
Hrequeney of Detection
Minimum Concentration
Maximum Concentration
Numher of Samples_______________
Logiioriiial Statistical Distribution
Mean of In value
Standard Deviation of In value 
H (0 95)
95 % IICI.

bis(2-
elhylhexyDphthalale

0/12
ND
ND
12



LeadA111 i mon y Barium Beryllium Boron Cadmium Chromium Cobalt Copper IronAluminum Arsenic
*57
*

4 R *
31 ♦

*
*

2 33 *
*

4 59 *
*

II *
*

*
*
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131
214
106
101
411

4/12
2

31
12

8
205

73
3 
8
2
6
3
7 
3

9/12 
2
8
12

R
R
R 
R
R 
R
R
R

R
R

5
6
9
18
7
6
10
5
13
6

22
4

12/12
5

22
12

3
6
7 

147
1
9
54
4
18
5

71
6

12/12
3 

147
12

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

8.11679949
0.4271669

2.026
4,764.63

1.977831
1.19682.5

3.314
48.91

3.63748
1.52876
3.896

736.46

16.5
12.5
158
4.5 

10/12
4.5 

411
12

341
1.5 

7/12 
7

341
12

Table J-IC
Site O

95% UCL Soil Data Summary for Metals 
Sauget Area 2 RI/FS Support Sampling Plan

1.36567
0.4698
2.082
5.88

9.01
0.36
1.98

I.08F.+04

2.49161
1.25713
3.389
96.19

5,230 
5,705 
9,548 
11,859 
8,902 
8,232 
12,658 
4,815 
11,793
7,580 
11,910
5,648
12/12 
4,815
12,658

12

2.0104997.5
0.56131401

2.204 
12.69

4.83849
0.62999
2.341
240.23

All samples are presented in ug/kg = inierograins per kilogram (i.e. ppb) except metals. 
Metal analysis arc presented in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range 
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
Metal analysis are presented in mg/kg (i.e. ppm)
No reporting limits were available for non-detect data.

8.5-20
8.5-20 

na
15-2.5 
0-10
15-20
5-10 
10-1.5

Sample ldentil~nati(>n Niiinhcr______
DC-01-59
DC-O2-60
DC-O3-61
DC-O4-62
DC-O5-63
DC-05-64
DC-O8-65
DC-06-66
DC-09-72
DC-09-73
DC-OIO-74
DC-OIO-7.5
I j equency of Detection
Minimum Concentration
Maximum Concentration
Number of Samples_______________
Lognormal Statistical Distribution
Mean of In value
Standard Deviation of In value
H (0.95)
95 C, IICL

2,023 
1,923 
3,786 
5,885 
3,232
3,061 
6,215
2,148
4,902 
3,346
5,038 
2,114
12/12 
1,923 
6,21,5

12

Sample
Depth
(ft)

15-2.5 
20-30
10-20
0-10



CyanideMercury Nickel Selenium Silver Thallium Tin Vanadium Zinc
**
**

* *
* 6.3 *
* * *
* * *
* 15 **
* *
* 38 * 19
* *
* 19*
* *

* **
* * *

#
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136
11

7/12
10

136
12

4/12
0.3
6.3
12

0/12
ND
ND
12

13
18

1.7
0.3
1.9

45
II
10
15

4.294225
1.494219

3.896
1,294.41

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

3.16618991
0.98478577

2.807
88.64

5.134798237
0.475085248

*
*

5/12
13
19 
12

18
18
54

1,398
37
35
181
17 
m
30

688
43

12/12
17

1,398
12

Table 3-lC
Site O

95% UCL Soil Data Summary for Metals 
Sauget Area 2 RI/FS Support Sampling Plan

2.810449855
0.168114444

1.843
18.50

0.4522647
1.2533346

3.389
12.41

2.082
256.18

Manganese
i06 
108
233
329
207
187
357
79
190
152
206

==1£L=F27ir“
79

357
12

Sample Idcntirication Number______
DC-01-59
DC-O2-60
DC-03-61
DC-04-62
DC-05-63
DC-05-64
DC-08-65
DC-06-66
DC-09-72
DC-09-73
DC-010-74
DC-OIO-75___________________
Frequency of Detection
Minimum Concentration
Maximum Concentration
Numher of Samples_____________
Lognormal Statistical Distribution
Mean of In value
Standard Deviation of In value
II (0.95)
95 9f UCL



4.4-DDE Endrin 4.4'-DDD 4.4’-r)nTAlpha-BIIC Iklu-BHC Lindane lleptaelilor Aldrin I'.ndosnlfan 1 Dieldrin
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Endosulfan
II

Table 3-lD
Area O

95 % UCL Soil Data Summary for Pesticides and PCBs 
Sauget Area 2 RI/FS Support Sampling Plan

lleplaclilor
Epoxide

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

Endosulfan
Sulfate

All samples are presented in ug/kg = micrograms per kilogram (i.e. ppb) except metals. 
Metal analysis arc presented in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
Metal analysis are presented in mg/kg (i.e. ppm)
No reporting limits were available for non-detect data.

na
15-25
0-10
15-20
5-10
10-15

15-25
20-.30
10-20
0-10

8.5-20
8.5-20

Sample
Depth 

(fll
Della-
BlIC’Sample Identil'ieatiun Nuniher______

DC-Ol-59
IX'-()2-60
DC-O3-61
DC-O4-62
DC-O5-63
D('-O5-64
DC-O8-05
DC-D6-66
DC-O9-72
DC-O9-73
DC-010-74
DC-OIO-75
Frequency of Detection
Minimum Concentration
Maximum Concentration
Nlimiter of Samples_____________
Logiiunnal Statistical Distribution
Mean of In value
Standard Deviation of In value
H (0.95)
9.5 % I ICE



Mellioxyclilor 'foxapliene Arotlor-1016('hlord.iiic

1,871.795

C

g:'iesh\£shreiiiproj\publit\saugel\95  ucls.xls Page 10 12/17/01

K
J

0/12
ND
ND
12

5488
3902

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

0/12
ND
ND
12

12.059433
2.2093686

4.962 
5.41E+07

0/12
ND
ND
12

J
K

26,829 C
30,366

Endrin
Ketone

Table 3-1D
Area O

95 % UCL Soil Data Summary for Pesticides and PCBs 
Sauget Area 2 RI/FS Support Sampling Plan

Aroelor-
1232

2/12
3,902
5,488

12

10.25916
0.087568

1.775
30,027.17

2/12
26,829
30,366

12

634,146
24,691

461,539
11,364

5/12
11364

1871795
12

8.4397818
0.2411762

1.883
5,463.21

Aroclor-
1242

Aroclor-
12()()

Aroclor-
12.34

Aroclor-
1221

Aroclor-
1248Sample Idenlirn'iilioii Nuinher______

DC-O1-.S9
DC-O2-60
DC-O3-61
DC-04-62
DC-O5-63
DC-O5-64
DC-O8-65
DC-O6-66
DC-O9-72
DC-O9-7.3
DC-010-74
DC-010-75
Frequency of Deleclion
Minimum Concenlralion
Maximum Concenlralion
Number of Samples_____________
Lognormal Statistical Distribution 
Mean of In value
Standard Deviation of In value
H (0.95)
95 % DCL



TABLES

Table 2-11

Site O Groundwater Data Summary

March 31,2002 File SR033102(2)

Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S



=
t'lilorotbrinl.l-Diclilorix-’thaiieRronuK-lhune Chlormihuiiu AceloiieChlGroiiiclhaiie

1 J
B

4,000 JB
14,000 E1,700

J
B11

10

310
J

5 BJ
2 J 13 B

94 J

JJ
J

#DlV/0! 2.26E+09 #DlV/0!

shk'shrcinproj\puhlic\saui;tl\95iiclli2u.xls Page I 12/17/01

BJ
B

430
5

J
B

8/13
5

38,000 
13

2/13
94 

14,000
13

4/13
2

52,000 
13

Oiclilortxrlhu
lie

0/13
ND
ND
13

0/13
ND
ND
13

38,000
34,000
6

0/13
ND
ND
13

8.2940496
#D1V/O!

13 
62,000 
54,000

0/13
ND
ND 
13

0/1.3
ND
ND
13

52,000
31,000

0/13
ND
ND
13

7.43838353 
#DlV/0!

1/13
ND
1,700
13

7.045053695
3.538021385

8.064

7.75095476
0.36120826

1.958 
3042.26

5.808258
4.3192317

9.747 
7.10E+11

6.90761524
4.7398178

10.792 
1.96P:+14

Melhyicne
Chloride

Carbon
Disultide

570
6/13 

5 
62,000 

13

2-Biitanc
(MliK)

traits-1,2-
I, I -Dichloroetheiie DicliloriKtlieiie

Table 3-2
SiteO 

95%UCL Ground water Data Summary for VOCs 
Sauget Area 2 RI/IS Support Sampling Plan

2/1.3
1800
3,000

1.3

1/13
ND

4,000
13

4.6572.36 
.3.86918 

8.6.36 
2.90P>09

All satiiples are presented in ug/l = inierogratns per liter (i.e. ppb) except nietals. 
Metal analysis are presented in ing/1 (i.e. ppm)
n= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range 
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were available for non-detect data

3,000 J
1,800

Vinyl 
Chlorideftaiuple Itlenlitieatioii Nunthcr_______

|DC-C.W-.38
DC-GW-.38A
DC-GW-.39
DC-GW-.39A
DC-GW-40
DC-GW-40A
DC-GW-41
DC-GW-41A
DC-GW-42
DC-GW-4,3
DC-GW-43A
DC-GW-35 

|DC-C;W-57
lErequency of Detection
Minimum Concentration
Maximum Concentration 
iNuinher of Samples_______________
Lognormal Statistical Distribution
Mean of In value
Standard Deviation of In value 
In (0.95)
yzs % iici.



Trichloroethene hane Benzene Bromoformene

J

J
E

g:\esli\esti[ein(irnj\puhlie\sauget\95uelh2n.xlx Page 2 12/17/01

5/13
10

190000
13

Dibromochloroinet Triehloroiha
ne

0/13
ND
ND
13

0/13
ND
ND
13

83,000 
64,000 E

0/13
ND
ND
1.3

0/13
ND
ND
1.3

0/1.3
ND
ND
13

9.766996509
2.4795846 

5.328 
1.71K+07

0/13
ND
ND 
1.3

0/13
ND
ND
1.3

190,000
150,000 E

10
20

1,800

0/1.3
ND
ND
13

0/13
ND
ND
13

0/1.3
ND
ND
13

7.373406
4.70134.5

10.792
2..30E+14

7,800
5000

Dichloroprop 2-Chloroethyl 
Vinyl Ether

trans-1,3-
1,2-Dichloropropane Dichloropropene

4,3
3/1.3
4.3 

78,000
1.3

f’tirbon
I'etrachloride

Broniodichloronie
thane

7.08(K)908
2.8828307

6.4.39 
l.6IE-t-07

Table 3-2
SiteO 

95%UCL (Iroundwater Data Summary for VOCs 
Sauget .\rea 2 Rl/FS Support Sampling Plan

[Saiiiple Idcnliricalion Number_______
]DC-CiW-.38
1X-GW-.38A
DC-GW-.39
D('-GW-39A
DC-GW-40
DC-GW-40A
DC-GW-41
DC-GW-41A
DC-GW-42
DC-GW-4.3
pC-GW-43A
pC-GW-.3.5
DC-GW.57
Erequcticy of Deteclioti
Minimum Concentration
Maximum Concentration 

iNiiinher of .Samples_______________
l.ogiiuriiiul Statistical Distribution 
Mean of In value
Standard Deviation of In value
H (0.95)
9.5 % IICI.

rrichlortK'th
ane

Vinyl
Acetate

1,000
3/1,3 
1000 

64000 
1.3



2-Hexanone Telrachloroethene Toluene Chlorobenzene bihylbenzene Slyrene

10,000 J
12,000 E

2 J

130

0/13
J J

E

r
#DlV/01 #DIV/0!
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17
1 J 5

8

ND
13

3/13 
2

2,600
13

0/13
ND
ND
13

9.210340372
#DIV/0!

4.897335
3.73078

8.064 
8.34E+08

6.923147487 
5.085687337

11.419
8.0IE+15

150,000
180,000

0/13
ND
ND

1,3

4-Meihyl-2-
penlanone

38,000
28,000

9.392661929
#D1V/O!

1600
2,600

Table 3-2
SiteO 

95%UCL Groundwater Data Summary for VOCs 
Sauget Area 2 KI/FS Support Sampling Plan

1000
5/13

5
180,000 

1.3

1/1.3 
ND

10,000
1.3

15,000
1,300

1/13 
ND 

12,000 
1,3

5/1.3
1

15,000 
13

5.3113909
4.0068767

9.469
3..55E+10

Sample IdenliTicalion Number
DC-GW-38
DC-GW-38A
DC-GW-39
DC-GW-.39A
DC-GW-40
DC-GW-40A
DC-GW-41
DC-GW-4IA
DC-GW-42
pC-GW-43
DC-GW-43A
DC-GW-35
DC-GW-57
Frequency of Detection
Minimum Concentration
Maximum Concentration
NumberofSamples^^^^^^^^
I.ognorinal Statistical Distribution
Mean of In value
Standard Deviation of In value
H (0.95)
9,5 % UCL

Total 
Xylenes

2/13 
28,000
38,000

13

I.1,2,2-
Tetreachloroethane

10.39265061
0.21593743.5

1.832
37,427.62



Phenol 2-Chlorophenol 2-Mclhylphenol 4-Melhylphenol

91 J E

2/13
J E

J E E

#DIV/()! 95.21

g:teshleshreniproi\i)ublic\s;iugel\95iiclh2o.xls Page 4 12/17/01

2/13
58
120
13

500
1,100

4.510859507 
#D1V/O!

1/13
ND 
91
1.3

4.423907377
0.514101089

120
58 J

320
290

10,000 E
15,000 E

0/13
ND
ND

1,3

78 J
120

78 J
120 

1.3

0/13
ND
ND

1.3

2/13
820

1,100
13

2/1.3
500

1,1(M)
1.3

2/13
290
320

1.3

9 413072926 
0.286707127 

1.88.3 
14,91.3.47

9.1.33764782
0.24308.3186

1.88.3
10.888.29

820
1,100

4.572100285
0.304609521

1.927
120.05

bis-(2-
ChloroisopropyOet

her

All samples are presented in iig/l = mierogram.s |K‘r liler (i.e. pph) except melals. 
Metal analysis are presented in mg/l (i.e. pptn)
13= Compound detected in blank sample
E = Estimated value. Concentration delected exceeded the calibration range 
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were available for non-detect data

Table 3-2B
Site O

95 % UCL Groundwater Data Summary for SVOCs 
Sauget Area 2 RI/FS Support Sampling Plan

I requency of Detection
Minimum Concentration
Maximum Concentration
Number of Samples_______________
l.ugiioniial Statistical Distribution
Mean of In value
Standard Deviation of In value 
H (0.95)
95 % IICI.

5 7191(8)959 
006960764.3

1.775 
316.46

2/13 
l0.0(X) 
15,000

1.3

7,800
11,000

2/13 
7,800
11,0(M)

1.3

6.61
0.56 
2.20

1,235.18

Sample Identilieatioii Nuiiiber
DC-CW-.38
IX-OW-.38A
DC-GW-39
IX’-GW-39A
IX-GW-40
1X:-GW-4OA
DC-GW-41
DC-GW-4IA
DC-GW-42
1X.-GW-43
1X7-GW-43A
DC-GW-35
IX-CiW-57

6.8561849
0.207720479 

1.84.3 
1083.85

Benzyl
Alcohol

bis(2-
ChloriK'thyDether

1,4-
Dichlorobenz.ene

1,2-
Dichlorobenzene

1,3-
Dichloroben/.ene



Benzoic Acid NaphthaleneHexachloroeihane Nitrobenzene Isophorone 2-Nilrophenol ene

30 J

J

#DIV/0!

g;V:sh\eslireni|)roj\i)ublic\saugft\95ut th 2o.xls Page 5 J2/17/01

0/13
ND
ND
13

0/13
ND
ND
13

0/13
ND
ND
13

350
4(K)

0/13
ND
ND
13

0/13
ND
ND
13

160
l(X)

0/13
ND
ND
13

2/13
350
4(K)

13

3.401197382
#DIV/0!

1/13
ND
30
13

5.448369663
0.212205992

1.843 
266.08

2/13
200
270
13

270
2(X)

2/13
100
160
13

0/1.3
ND
ND
13

N-Nitroso-n-
Dipropylamine

Table 3-2B
SiteO

95 % UCL Groundwater Data Summary for SVOCs 
Sauget Area 2 RI/FS Support Sampling Plan

Frequency of Detection
Minimum Concentration
Maximum Concentration
Number of .Samples_______________
Lognormal Statistical Distribution 
Mean of In value
Standard Deviation of In value 
H (0.95)
P5 % PCI.

Sample Ideiilificatioii NiimhcT
DC-(iW-38
DC-GW-38A
DC-C.W-39
DC-C.W-39A
IX'-C.W-40
DC-GW-40A
IX'-GW-41
IX-0W-4IA
DC-GW-42
IX:-GW-43
DC-GW-43A
DC-GW-35
DC-GW-57

bis-2- 
(Chloroethoxy)me
thane

4.840172001
0.33234275.3

1.927 
160 82

2,4-
Dichlorophenol

1.2,4- 
rrichlorobenz2,4-

Dimethylphenol

5.92469885 1
0.09442095.3

1.775 
394 47



Table 3-2B

4-Chli)roaiiiline 2-('hloionaphlhalene 2-Nilioanilline

780 6 J

J

#niv/o! #DIV/()!

g:\esh5eshrcniproj\public\saugei\95uclh2o.xls Page 6 13/17/01

6.65929392
#l)IV/0!

Ilexachloiohu
tadiene

Site O
95 % UCL Groundwater Data Summary for SVOCs 

Sauget Area 2 RI/FS Support Sampling Plan

0/13
ND
ND

1.3

1/13
ND
6
13

0/1.3
ND
ND
1.3

0/1.3
ND
ND
13

Dimclhyl
Phlhalale

0/13
ND
ND
13

1/13
ND
780

1.3

0/13
ND
ND

1.3

1.791759469
#D1V/O!

0/13
ND
ND
1.3

0/13
ND
ND
1.3

0/13
ND
ND
13

1 lexacliliiH)cyelii|K' 
nladiene

4-Chloio-.3-
melhylpehnol

2,4,6-
'rrichlorophenolSample Ideiililieatioii Nimiher

1X-GW-.38
DC-GW-38A
DC-GW-39
1X-GW-39A
lX-GW-40
IX-GW-40A
1X'-GW-41
1K-GW-41A
DC-GW-42
lX-GW-43
DC-GW-43A
lX-GW-35
lX-GW-57______________________
I requency of Deleclion 
iMinimum Coneentralion
Maximum C'onceniralion
Number of Samples_______________
l.ognormal Slatislical Dislributioii
Mean of In value
Standard Deviation of In value
II (0.95)
95 % IICI.

2-
Meihylnaphihale

ne
2,4,5-

'rriehloiophenol



Dihenzofuran Dielhylplilhalule FluoreneAcenaphthylene 3-Nitroaniline Acenaphthene 2,4-ninitrophenol 4-Nitrophenol

g:V;sh'cshrentproj\publie\saugel\95uelli 2o.xls Page 1 12/17/01

0/13
ND
ND
13

4-Chlorophenyl-
I’henylether

0/13
ND 
ND 
13

0/13
ND
ND
13

0/13
ND
ND
13

0/13
ND 
ND
13

0/13
ND 
ND

13

0/13
ND
ND
13

0/13
ND
ND
13

0/13
ND
ND
13

0/13
ND
ND
13

0/13
ND
ND
13

Table 3-2B
Site O

95 % UCL Groundwater Data Summary for SVOCs 
Sauget Area 2 RI/FS Support Sampling Plan

I requency of Detection
Minimum Concentration
Maximum Concentration 
|Numher of Samples_____________
iLogiiuriiial Statistical Distribution
Mean of In value
Standard Deviation of In value
H (0.95)

W5 % IICI.

Sample Ideiitiliealion Number
l)C-(iW-38
DC-(iW-38A
DC-(iW-39
DC-OW-39A
DC-GW-40
D<<GW-40A
DC-GW-41
DC-GW-41A
lX’-GW-42
DC-GW-43
DC-GW-43A
DC-GW-35
DC-GW-57

2.6-
Dinitrotoluene

2,4-
Dinitrotoluene



Ilexaehloroben/
4-Nilroaniline I’enlachlorophenol Phenanthrene Anthracene Pluorantheneene

23 J

6 BJ

J

#niV/()!

0

g:tshkshremproj\public\sauget\95uc th 2o. x Is Page 8 12/n/Ol

0/13
ND
ND
13

0/13
ND
ND
13

3.135494216
#D1V/O!

0/13
ND
ND

1.3

0/1.3
ND
ND

1.3

10 B
7 J

10 B

BJ
BJ

0/13
ND
ND

1.3

0/13
ND
ND
1.3

0/13
ND
ND
13

0/1.3
ND
ND

1.3

1/13
ND
23
1.3

4/1.3
6
10
1.3

4,6-Dinilrt)-2-
inethylphenol

Di-n-butyl
phthalate

4-Bii)nii)phenyul-
phenylelher

Table 3-2B
Site O

95 % UCL Groundwater Data Summary for SVOCs 
Sauget Area 2 RI/FS Support Sampling Plan

2.08570<J951
0.258212138

1.883
9.58

Sample Ideiitil'ieatiiiii Niiiiilrer
DC-CiW-38
Dt-GW-38A
DC-GW-39
DC-GW-39A
DC-GW-40
IK-GW-40A
DC-GW-41
IX:-GW-4IA
DG-GW-42
DC-GW-43
DC-GW-43A
DC'-GW-35
DC-GW-57____________________
I requeney of Detection
Minimum Concentration
Maximum Concentration
Number of Samples
Logiioniial Statistical Distribution
Mean of In value
Standard Deviation of In value 
H (0 95)
')5 % UCL

N-
Nitrosodiphenylan

ine



Chrysene Benzo(b)nui)ranthene Benzo(k)niioranthenePyrene Benzo(a)anlhracene

3 BJ 2 BJ

II B

2 BJ 3 BJ

2.98

g:VshV;shreinproj\pulilic\saugel\95iic 111 2o.xls Page 9 12/17/01

(VI.3
ND
ND 
1.3

0/1.3
ND
ND

1.3

0/1.3
ND
ND

1.3

BJ
BJ

BJ
BJ

Di-n-octyl
phlhalale

0/1.3
ND
ND
1.3

2/1.3
2
.3 
13

I..39655158
0.89057138

2.738
12.15

3/1.3
2
II 
1.3

0/1.3
ND
ND
1.3

0/13
ND
ND

1.3

0/1.3
ND
ND
1.3

Butyl Benzyl 
phthalate

Taoie J-2B
SiteO

95 % UCL Groundwater Data Summary for SVOCs 
Sauget Area 2 RI/FS Support Sampling Plan

l•re^|ueney til Deleetiun
Minimum Coneeniralion
Maximum Concentration
Numlxtr of .Samples_____________
iLugiionnal Stutistieul Distrihiilion
Mean of In value
Standard Deviation of In value 
H (0.95)
f)5 '•/>> UCL

Sample Idenlilicatioii Number
DC-(lW-.38
DC-C.W-38A
DC-GW-39
DC-GW-39A
DC-GW-40
DC-GW-40A
IK?-GW-4I
IX:-GW-4IA
lX:-CiW-42
DC-GW-43
DC-GW-43A
DC-GW-35
DC-GW-57

0.8958797.35
0.286707127

1.883

bis(2-
elhylhexyllphthalate

.3,3'-
Dichlorobenzidine



Benzo(a)pyrene lndeno( 1,2,3-cd (pyrene Benzol g.h.DperyIcne Dibenzo(a,h (anlhracene

g:V;shVshrei«proj\public\saugel\95iitlli 2o.xls Page 10 12/17/01

■ :

0/13
ND
ND
13

0/13
ND
ND
13

0/13
ND
ND
13

0/13
ND
ND
13

I requeney of Deleelion
Minimum t’onceniraiion
Maximum Coneenlralion
Number of Samples_____________
l.ogiiuriiial Statislieul Distribution 
Mean of In value
Standard Deviation of In value 
H (0.95)
95 IICI.

Table 3-2B
SiteO

95 % UCL Groundwater Data Summary for SVOCs 
Sauget Area 2 KI/I S Support Sampling Plan

Sample Ideiitil'ieatioii Number
DC-GW-38
DC-GW-38A
DC-GW-39
DC-GW-39A
DC-GW-40
DC-GW-40A
DC-GW-41
DC-GW-4IA
DC-GW-42
DC-GW-43
DC-GW-43A
DC-GW-35
DC-GW-57



Table 3-2C
SileO

Aliimiiium Berylliiiin Boron Cadmium Cliromium Coball CopiJcr Iron Ix-adAniiniony Arsenic Barium

16
200 3,270

6,350

92

#DIV/0!

g:\esh\eslireinproj\puhlic\saugel\95uclli2o.xls Page 11 12/17/01

1

10/13 
35

536 
13

13/13
87

171,000
13

5.298317367
#DIV/0!

1/13
ND
200

13

0/13
ND
ND

1.3

0/1.3
ND
ND

1,3

0/1.3
ND
ND

1.3

3.531435
0.926992

2.738
109.27

133
12.3
25
17
18
15
2.3

159
.35

536 
500
161
152
170
204
184
141

0/1.3
ND
ND
13

2/13
8
11
13

8
II

0/1.3
ND
ND

1.3

0/1.3
ND
ND

1.3

9/1.3
15

13.3
13

5.184589.3
0.7491454

2.414 
.398.32

95 % UCL Groundwater Data Summary for Metals 
Sauget Area 2 RI/FS Support Sampling Plan

2/13
3,270
6,350

1.3

9.205207059
2.362112738

5.478
6,785,859.98

8.42437768
0.4692819

2.082
6,744.88

Sample
Depth

20.400 
15,900

147,000 
171,000
19.600 
16,800
36.400 
29,200
36.600
3,930
2,360 

111
87

All samples are presented in ug/l= micrograms per liter (i.e. ppb) except mcltils. 
Metal analysis are presented in mg/1 (i.e. ppm)
B= Compound delected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range 
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were available for non-detect data

Sample Identiliciition Number
DC-C;W-38
l)C-(iW-38A
DC-GW-39
DC-GW-39A
DC-GW-40
DC-GW-40A
DC-GW-41
1X7-GW-41A
DC-CiW-42
DC-GW-43
DC-GW-43A
DC-GW-35
IX’-C.W-57
l•requency of Detection 
Minimum Concentration
M ax i mu m Coneen t rati on
Number of Samples______________
laignormul Statistical Distribution
Mean of In value
Standard Deviation of In value 
H (0.95)
9.5 </,. IICL

2.2.3866841
0.22518079

1.843 
10.8.5



Tin Vanadium ZincMercury Nickel Selenium Silver Thallium

5,460

504

#DIV/0!

g:\csli\eshreniproj\public\saugel\95uclli2o.xls Page 12 12/17/01

3/13
42
504
13

12/13 
10

101
13

42
55

0/13
ND
ND
13

7.822409371
0.593170652

2.204
4,340.4.5

0/1.3
ND
ND
13

0/13
ND
ND
13

0/1.3
ND
ND

1.3

0/13
ND
ND
13

0/1.3
ND
ND

1.3

4.655859691
1.363499261

.3.389
1,011.68

41
57 

101
40
95
15
23
24
34
26
24
10

2.995732
#DIV/0!

1/13
ND
20
13

Cyanide
20

Table 3-2C
Site O

95 % UCL Groundwater Data Summary for Metals 
Sauget Area 2 RI/FS Support Sampling Plan

9/13
1,270
5,460

1.3

1,270
1,330
4,110
1,520
4.300
2.300
1,520

3.4917662
0.68688309

2.341
66.1.5

Manganese
4,340

Sample Identification Number 
DC-GW-38
DC-GW-38A
lX?-GW-39
DC-GW-39A
DC-GW-40
DC-GW-40A
DC-GW-41
DC-GW-4IA
DC-GW-42
DC-GW-4,3
DC-GW-43A
DC-GW-35
DC-GW-57
l-requeney of Detection 
Minimum Concentration
Maximum Concentration
Number of Sample.s

.................................. .11 i . . —

Lognormal Statistical Distribution
Mean of In value
Standard Deviation of In value 
11(0.95)
95 % UCL



Endosulfan
Bela-nilC Lindane Ik'placlilor Aldrin Lndosnifan I Dieldrin 4.4-noi; Lndrin 4.4-1401) 4,4'OOr Mellioxyeldnr

llMean uf II 
.Standard I 
II (().<«)

Ips'K IK IIICI.

g:kshkslirctnproj\publie\&auge(V)5 iielh2u.xls Page 13 12/17701

0/1.3
NO
ND

1.3

0/13
ND
ND
13

0/13
ND
ND
13

lleplaclilor
Lipnxide

Endnsuiran
.Snllale

0/1.3
ND
ND

1.3

0/1,3
ND
ND

1.3

0/1.3
ND
ND
1.3

0/13
ND
ND

1.3

0/1.3
ND
ND
1.3

0/1,3
ND
ND

1,3

0/1,3
ND
ND

1,3

0/13
ND
ND
1,3

0/1,3
ND
ND
13

0/13
ND
ND

1,3

0/1,3
ND
ND
1.3

0/1.3
ND
ND
13

0/1.3
ND
ND
13

All samples are presented in ng/l= inierograins (K‘r liter (i.e. ppb) exeepl metals. 
Metal analysis are presented in mg/l (i.e. ppm)
13= Compound dcteeled in blank sample
E = Estimated value. Coneenlration detected exceeded the calibration range 
J= Estimated value
ND = Not Delected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were available for noii-detcct data

Alpha-
BlIC

Table 3-2D
SiteO

95 % UCL Groundwater Data Summary for Pesticides and PCBs 
Sauget Area 2 Rl/FS Support Sampling Plan

Sample
DepthISample Itleiilificitlion Niiiiiher 

|D(.-(i\V-.38
l)C-GW-38A
DC-GW-.39
DC-GW-.39A
DCGW-40
DC-GW-40A
DC-GW-41
DC-(iW-41A
DC-GW-42
DCGW-43
DC-GW-43A
DC-GW-.3.S
IX-GW-.S7
I requency of Detection 

Minimum Concentration 
Maximum Concentration 

Number of Samples 
Lognormal Statistical Dislrlbullon 
|Mean of In value
ISlandard Deviation of In value

Delta-
BIIC



Chlordane Toxaphene Aroclor-1016 Aroclor-1242

g:\csh \esliren)pro)\public\sauge(\95 uclh2o.xls Page 14 I2/I7A)1

0/14
ND
ND
14

0/14
ND
ND
13

0/13
ND
ND
13

0/13
ND
ND
13

0/13
ND
ND
13

0/13
ND
ND
13

0/13
ND
ND
13

0/13
ND
ND
13

0/13
ND 
ND
13

0/13
ND
ND
13

l-ndriii
KetoneSiiniplc Idenlificatlon Number

DC-(iW-38
DC-GW-38A
DC-GW-39
DC-GW-39A
DC-GW-40
DC-GW-40A
DC-GW-41
DC-GW-41A
DC-GW-42
DC-GW-43
DC-GW-43A
DC-GW-35 
|lX:-GW-57

l-'requency of Delection
Minimum Concentration
Maximum Concentration 

_________Numher of Samples
Lognorniiil Statistical Distribution 
Mean of In value
Standard Deviation of In value 
1110475)
95 % IICI.

Table 3-2D
Site O

95 % UCL Groundwater Data Summary for Pesticides and PCBs 
Sauget Area 2 Rl/FS Support Sampling Plan

Aroclor-
1232

Aroclor-
1248

Aroclor-
1254

Aroclor-
1221

Aroclor-
1260



TABLES

Table 2-12

Site P Soil Data Summary

March 31,2002 File SR033102(2)

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S



l.l-Dichloroethane Chloroform(’hloromethune Bromoethane Chloroethane Acetone

10-25 5 BJ 413 BE

g;'csli'cslirvnipn»j\publii;\suugcl\95iM;ls,xls Page II 12/17/01

188
76

B
B

Methylene
('blonde

1,025
1.036
333

4/4
413
1,036

4

0/4
ND 
ND

4

0/4
ND
ND
4

BE
BE

B 
B
B
B

0-10
25-35
25-35

0/4
ND 
ND
4

0/4
ND 
ND
4

0/4 
ND 
ND
4

0/4
ND 
ND
4

B
BJ
BJ

BJ
BJ

0/4 
ND 
ND
4

0/4
ND 
ND
4

0/4 
ND
ND
4

0/4
ND 
ND
4

0/4
ND
ND
4

Carbon 
Disulfide

4/4
2
5
4

6.4267‘X)1
0.59657325

3.<X)6 
2,835.8.3

2-Butane
(MEK)

All samples are presented in ug/kg = micrograms |x:r kilogram (i.e. ppb) except metals. 
Metal analysis are presented in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = listimaied value. Concentration delected exceeded the calibration range 
J= Estimated value
ND = Not Detected
* s Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were available for non-detect data.

2/4
22
188
4

22
26

Table 3-3
SiteP 

95% UCL Soil Data Summary for VOCs 
Sauget Area 2 RI/I'S Support Sampling Plan

18
5 
0

BE 
be:
be:

lEretiuency of Detection 
|.Minimum C’oncentralion
Maximum ('onceniralion
NumlKT of Samples______________

Logiiurnuil Statistical Distribution 
Mean of In value
Standard Deviation of In value 
II (0.95)
J5 %CCE

sssssss
Sample 
Depth 
(ft)

Vinyl 
Chloride

1.700598691
0.903168325

5.95 
183.29

trans-1.2- 
Dichloroeth
ene

1.2-
Dichloroethane

3.97907857
I.002172I4

6.615
4202.51

I.I.l’
Trichloroet 

haneSample Identification Number
DC-PI 5.3
iX'-l’2-54
DC-E5-55
IX'-P5-56

1,1-
Dichloroet

hene



1.2-

2-HexanoncTrichlortx'lliene Benzene Bromoformune ene
4949

BJ29 B

B BJ

K:^t.'diV'slin;inpn>j\publi(.\saut>v(\9Suekxlx Page 12 12/17/01

0/4
ND 
ND
4

0/4
ND 
ND
4

0/4
ND 
ND
4

3-629558064
0.370894808

2.52 
69.27

38
2

Dibromochlo
roinelhane

4-Melhyl-2-
IKDlanone

0/4
ND 
ND
4

0/4
ND
ND
4

0/4
ND 
ND
4

0/4
ND 
ND

4

0/4
ND 
ND
4

0/4
ND 
ND
4

1/4
ND
49
4

0/4
ND 
ND
4

0/4
ND 
ND
4

2/4
29
49
4

C arbon 
Tetrachloride

Bromodichlor
omelhane

2-Chloroelhyl
Vinyl luher

2/4
2

38
4

trans-1,3-
Dichloroprop Dichloroprop

3.8918203
«DI V/0!

2.209 
#D1V/O!

Table 3-3
Site P 

95% UCL Soil Data Summary for VOCs 
Sauget Area 2 RI/T’S Support Sampling Plan

I requeney of IX-tection 
Minimum Concentration 
Ma.ximum Concentration
N»nilx.‘r ol Samples_____________
Lognornul Statistical Distribution 
Mean of In value
Standard iX*vialion of In value
II (0 95)

Jn %IICL

Vinyl
Acetate

2.16536667
2.082032769

13.29
660298961.77

1.1.2-
TrichlorothaneSample Identification Number

DC Pl-53
IX-P2-54
IX7-P5-55
DC-P5-56

cis-1,3-
Dichloroprop 

ene



TetrachlortKMhcnc Toluene Chlorobenzene Slyrenc
413 138

#DIV/O’ #DIV/0! #D1V/O! #DIV/0!

g:\c:xli\(;shreiiiproj\puh!ie\suugc;t\9Sucl.s.xls Page 13 12/17/01

Table 3-3
Site P 

95% UCL Soil Data Summary for VOCs 
Sauget Area 2 RI/FS Support Sampling Plan

6.023447593
#DIV/0!

1/4
ND
413

4

1/4 
ND
138
4

4.779123493
#D1V/O!

1/4 
ND
119
4

6.10924758
#D1V/O!

1/4
ND
450

4

0/4
ND 
ND
4

0/4
ND 
ND
4

4.927253685
#DIV/0!

0/4
ND
ND
4

Iliequency of Deieetioii
Minimum Concentration
Maximum Concentration
Numl>er of Samples
Lugnomuil StatisUcal Distribution 
Mean of In value
Standard Deviation of In value 
H (0.95)
95 % tJCL

fSample Identification Number
|DC-PI-53
DC-P2-54
DC-P5-55
DC-P5-56

I,1,2,2-
Tetreachloroeihane EihyllK'nzene

Ho

Total
Xylenes

450



N-Nilrosodiphcnylaminc2,4-l)inilr»|)hcnol 4-Nilri)|)heiiol DilK'llZOfURIll Oielhylphthulate 1-Iuorene 4-Niiroaniline

y:V.stiWslin.*iiipnij\puNic\saugcl\9Siicls.xls Page 14 I2/I7A)I

-

4-('hloroptieiiyl-
Phenylciher

0/4
ND
ND
4

0/4
ND
ND
4

0/4
ND 
ND
4

0/4
ND
ND
4

0/4
ND 
ND
4

0/4
ND
ND
4

0/4
ND 
ND
4

0/4
ND 
ND
4

4,()-I'>iiiitro-2-
inelhyl phenol

All samples are presenled in ug/kg = micrograins per kilogram (i e. ppb) excepi metals 
Metal analysis are presenled in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E - Estimated value. (?oncenlralion delected exceeded the calibration range 
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
Metal analysis are presented in mg/kg (i.e. ppm)
No reporting limits were available for non-delect data.

0/4
ND 
ND

4

0/4
ND
ND
4

0/4
ND 
ND
4

Table 3-3B
Site 1* 

95% UCL Soil Data Summary for SVOCs 
Sauget Area 2 RI/ES Support Sampling Plan

Sample 
Depth 
I ft)

0-10 
2.S-.3.5 
25-35 
10-2.5

2.6-
Diiiitrulolueiie

2,4-
DiiiiiroiolueiieISaniple Identiliciiliun Nuiiilier

lDC-PI-5.3
IX-l'2-54
pC-l>5-55
|[dC-P5-56

lErequency of IX'ieclion
Minimum Concenlralion
Maximum Concentration
Number of Samples______________
l.ugnuriiiiil Stuti.stical Distribution 
Mean of In value
Standard Deviation of In value
H (0.95)
0.5 % (ICl,



ilexachiorlKuizene Pentaclilorophenol Phcnaiithrciw Anthracene l-luoranthene Pyrene 3.3‘-Dichlorol>enzidine Benzo(a)anthracene

as

g:\L*.sli\eslu^*inpntj\puhlL'\.saugi;t\95iii;lK.xls Page 15 12/17/01

0/4
ND 
ND
4

0/4
ND
ND
4

0/4
ND
ND

4

0/4
ND 
ND
4

0/4 
ND 
ND

0/4
ND 
ND
4

0/4
ND
ND
4

llulyl llcii/.yl 
ptnhalale

0/4
ND 
ND
4

0/4
ND
ND

4

0/4
ND 
ND
4

J
J

4-Bronioplieiiyl-
plieiiylellier

Table 3-3B
Site P 

95% UCL Soil Data Summary for SVOCs 
Sauget Area 2 RI/FS Support Sampling Plan

||Saiii|)le hleiitil'iciitioii Nuiiiher
|DC-Pl-53
Dt'-P2-54
DC-P5-55

||dC-P5-56

iPreqiiency of IX’lettion
Minimum Concentration
Maximum Concentration
Ntiinher of Samples______________
largituriiiiil Statisticnl Distribution 
Mean of In value
Standard Deviation of In value 
ft (0.95)

6.166558303
2.446633255

16.37
I.05K+I4

Di'ii-lailyl 
phthalate

i6?2^
155 J
63 J

325 J 
4/4 
63

16,250
4



Dibenzo(a,h)anthraceneBenzo(a)pyrene lndcno( l,2,1-cd)pyrene BenztXg.h.hlwryleiieChrysene Benzo( b Hl uoranthene Benzo(k Hliioranihene

225 J

J

#DIV/0!

grWsliWslirvnipnijIpuhlielsa aWSuekxIs Bage 16 12/17/01

5.416100402
#DIV/0!

Di-n-ociyl
phthalate

0/4
ND
ND
4

0/4
ND
ND

4

0/4
ND
ND

4

0/4
ND
ND
4

0/4
ND 
ND
4

0/4
ND 
ND
4

0/4
ND
ND
4

0/4
ND
ND

4

Table 3-3B
Site P 

95% UCL Soil Data Summary for SVOCs 
Sauget Area 2 RI/FS Support Sampling Plan

1/4 
ND
225

4

l>is<2- 
ethylhcxyltphthalale|SiUii|ile Idcnlirication Niimher

|DC-PI-5.1

DC-P2-54
DC-P5-55
|dC-P5-56

1-teqiieiicy of Dclecitoii
Miiiiinuiii Concentration
Maxiniuin Concentration

Logiiuriiiul Statistical Distribution
Mean of In value
Standard Deviation of In value 
H (0.95)
95%IICI.



CobaltAlli iniini 111 Anliinony Arsenic Barium Beryllium Boron (’ailmium Cliromium Iron Lead
126 4

*
*

DC-P5-56 *

*
♦

#DIV/O! 12.134.65

I
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0/4
ND
ND
4

0/4
ND
ND
4

0.57756
3.906

116.37

0/4
ND
ND
4

1/4
ND 
4
4

16
2
14 
10
4M 
2
16
4

0/4
ND 
ND 
4

4.669952
0.240298

2.639
158.37

9.222116
0.602835

1.3862944
#D1V/O!

8.25275593
0.73984312

5.097
44,516.55

5
4

In
5
4
4

81
119

81
126
4

Table 3-3C
Site P

95 % UCL Soil Data Summary for Metals 
Sauget Area 2 RI/FS Support Sampling Plan

4
526 
90
3/4
4

526
4

Copiier
505,013

1,274
6,136
5,538

4/4 
1,274
6,136

4

2.101844581
0.959725718

5.9.5
350.47

1.2424,5
0.20342

2.47.5
4.73

0-10
25-3.5
25-3.5
10-2.5

Frequency of Detcclion
Minimum Concentration
Maximum Concentration
[Numher of Samples_____________
iLognornial Stati.stical Distribution
Mean of In value
Standard Deviation of In value
H (0.95)
9.5 <7, UCL

All samples are presented in ug/kg = micrograms per kilogram (i.c. ppb) except metals. 
Metal analysis are presented in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range 
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
Metal analysis arc presented in mg/kg (i.c. ppm)
No reporting limits were available for non-dctect data.

Sample
Depth 

(ft)Siiniplc Idenliricatioii Number
DC-Pl-53
DC-P2-54
DC-P5-.5,5 16

24
374
16
50
4

12,750
4,131
15,309 
13,000
4/4 

4,131
15,309

4

4.05046841,5
2.470345651

16.37
l.68E-bl3



Sclciiiiiiii Vanadium Zinc ('yanidcManganese Silver Thallium Tin

19* * *
* *
* * *
* **

** *
* * *
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201
93

623 
710
4/4
93

710
4

2/4
0.6
3.9
4

0/4
ND
ND
4

0/4
ND 
ND
4

0/4
ND
ND
4

0/4
ND
ND
4

2/4
13
15
4

13
15

5.708928973
0.967490584

6.244
15,752.08

22
16
3M 
16
22
4

463
17 
49
74
4/4
17

463
4

Nickel
2,5

Mercury

3.9
0.6

15
23

15
25
4

Table 3-3C
SiteP

95 % UCL Soil Data Summary for Metals 
Sauget Area 2 RI/FS Support Sampling Plan

0.4250755
1.323564

8.32 
2,119.21

3.0208067,5
0.27404492

2.639
32.33

3.6763662
0.7587269

5.097
491.25

2.6365
0.10119

2.209
15.97

Siiniple lileiililiealioii Number 
DC-Pl-,53
DC-P2-54
DC-P5-55
DC-P5-56

Frequency of Deleclion 
Minimum Coneenlration
Maximum Concentration
Number of Samples_____________
Lognormal Statistical Distribution 
Mean of In value
Standard Deviation of In value 
H (0.95)

1.5 % UCL

8.287877059
9.278336954

59.4
3.05 E+160



PCBs lEPA PCBs EEl TCDD EEITCDD lEPASample Identification Number

28

5.1

44

56
1.3

13

Page 19g:\esh\eshremproj\public\sauget\95ucls.xls 12/17/01

0.92
12

13
170

19
37

1.8
77

11/33
28

149,600
33

10/33
40

54,000
33

13
25

8.088487715
2.512820919

4.549
5.77E+05

1,500
7,600 

390
9,100 

40
20,000

54,000
32,000

10/33
0.92

77
33

18
17

4.1

0-6 
g-18
10-19
0-7 
7-18 
0-6 
0-16
0-18

Table 3-3D
SiteP

95 % UCL Soil Data Summary for PCBs 
Sauget Area 2 RI/FS Support Sampling Plan

1
2.A
2B
3A
3B
4A
4ADUP
4B
5A
5ADUP
5B
6
7A
7B
8A
8B
8C
8D
8DDUP
9A
9B
9C
9D
lOA
lOB
HA
1 IB
12
13A
13B
14
15
16
Frequency of Detection
Minimum Concentration
Maximum Concentration
Number of Samples_____________
Lognormal Statistical Distribution
Mean of In value
Standard Deviation of In value
H (0.95)
95 % UCL

3,690
5,350

716
137,250

28
21,020
15,510 

149,600
112,930

12,050
90

20,000
120

2.05138787
1.44126192

2.885
4.58E4-01

3.288004491
1.014002116

2.41
6.90E-t-01

8.68936554
2.87973093

4.943
4.65E-t-06

All samples are presented in ug/kg = micrograms per kilogram (i.e. ppb) except metals. 
Metal analysis are presented in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range 
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
Metal analysis are presented in mg/kg (i.e. ppm)
No reporting limits were available for non-detect data.

9/33
5.1
170
33

OUJlipJC

Depth
(ft)

OHt 
0-ft 
7-13 
0-7
7- 13 
0-6 
0-6 
6-13 
0-6 
0-6 
6-14 
0-8 
0-6
8- 16 
0-6 
6-12
13- 18 
18-25 
18-25 
0-6
6-12
14- 21
22-28



TABLES

Table 2 -13

Site Q Soil Data Summary

March 31,2002 File SR033102(2)

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites 0, Q, R and S



Chloromelhane Bromoethane Chloroethane Acetone
24 240

J

5 J 27

6 J

12 J

J

#D1V/O! #DIV/0! #D1V/O!
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0/11
ND
ND 
11

Methylene
Chloride

15
6

1/11
ND
27
11

5.480638923
#D1V/O!

0/11
ND
ND
11

0/11
ND
ND
11

0/11
ND
ND 

11

5/11
5
15 
11

0/11
ND
ND

11

0/11
ND
ND 
11

1/11
ND
24
11

1/11
ND 
ND 
11

3.295837
#DIV/0!

3.17805383
#DlV/0!

Carbon
Disulfide

trans-1,2- 
Dichloroethene

Vinyl
Chloride

Sample
Depth

(ft)

2.07718274
0.48629997

2.107 
III 12.42 

All samples are presented in ug/kg = micrograms per kilogram (i.c. ppb) except metals. 
Metal analysis arc presented in mg/kg (i.c. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range 
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were available for non-detect data.

Table 3-4
Site Q 

95% UCL Soil Data Summary for VOCs 
Sauget Area 2 RI/FS Support Sampling Plan

1,1-
Dichloroethane

1,1-
DichloroclheneSample Identification Number 

xiol
X102
X103 
X104 
X105
X106 
X107 
X108
X109
XI10
XIII

Frequency of Detection 
Minimum Concentration
Maximum Concentration 

_______ Number of Samples_______
Lognormal Statistical Distribution 
Mean of In value
Standard Deviation of In value
11(0.95)
9.5 % UCL



Chloroform 1,2-Dichloropropane 
aaassasg"" ,

6 J10 J
10 J

18

J
J J

#DIV/0! #DIV/0!
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0/1 1
ND
ND 
II

0/11
ND
ND
II

2/11
10
18
II

0/11
ND
ND

11

0/11
ND
ND 
II

2.30258509
#D1V/O!

1/11
ND
10
II

0/11
ND
ND

0/11
ND
ND 
II

0/11
ND
ND
II

1/11
ND
6
II

Table 3-4
Site Q

95% UCL Soil Data Summary for VOCs 
Sauget Area 2 RI/FS Support Sampling Plan

1.7917595 
#D1V/O!

2-Butane
(MI-;K)

2.596478425
0.415627937

2.049 
19.15

Bromodichlorome
thane

Carbon 
Telraehloride

trans-1,3- 
Biehloropropenc

Vinyl
Acetate

Trichloroeth 
ene

1,1,1-
Irichloroethane

1,2-
DichloroethaneSaniple Identil'ieation Numlier 

xTol 
X102 
X103 
XI04 
XI05 
X106 
X107 
X108 
X109 
XIIO
XIII

Frequency of Detection 
Minimum Concentration
Maximum Concentration 

_______ Number of Samples
Lognormal Statistical Distribution 
Mean of In value
Standard Deviation of In value 
H (0.95)
pS % UCL



Benzene Bromoform 2-Hexanone Telrachloroelhenc
5 J

5 J

J J

#DIV/O! #DIV/O!
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0/11
ND
ND

11

0/11
ND
ND

1.6094379 
#D1V/O!

2-Chloroethyl
Vinyl Ether

0/1 1
ND
ND

1 1

1.609437912
#D1V/O!

1/11
ND 

5 
11

0/11
ND
ND
11

0/11
ND
ND

11

0/11
ND
ND

1 1

0/11
ND
ND

Dibromochloro
methane

cis-1,.3-
Diehloropropene

1/11
ND

5 
11

4-Melhyl-2-
pentanone

Table 3-4
Site Q 

95% UCL Soil Data Summary for VOCs 
Sauget Area 2 KI/I S Support Sampling Plan

Sample Idenliriciition Number 
xiol
XI02 
X103 
X104 
X105 
XI06
X107 
X108 
X109
XI10

_____________ XIII_____________
Frequency of Detection 
Minimum Conccnlralion
Maximum Concentration 

_______ Number of Samples
Lognormal Statistical Distribution 
Mean of In value
Standard Deviation of In value 
H (0.95)
95 % UCL

1,1,2-
Trichlorothane



Chlorobenzene Ethylbenzene StyreneToluene
8 J

1414

8 J

J

#D1V/O!
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1/11
ND 
14 
II

0/11
ND
ND 
II

0/11
ND
ND 
II

2.6390573 
#D1V/O!

0/11
ND
ND
II

3/11 
8
14 
II

0/11
ND
ND 
II

Total
Xylenes

2.2659801
0.3230943

1.946 
12.39

Table 3-4
Site Q 

95% UCL Soil Data Summary for VOCs 
Sauget Area 2 RI/FS Support Sampling Plan

1.1.2,2-
TetreaehloroethaneSample Identification Number 

xToi 
XI02 
XI03 
X104 
X105 
X106 
X107 
X108 
X109
X110

I___________XIII__________
Frequency of Detection 
Minimum Concentration
Maximum Concentration

I Number of Samples  
Lognormal Statistical Distribution 
Mean of In value
Standard Deviation of In value
H (0.95)
9,5 % UCL



Dielhylphlhalate Fluorene 4-Nilro;iniline2.4-Dinitrophenol 4-Nitroplieiiol Dibell zofiiran

0-10
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0/11
ND
ND 
11

0/11
ND
ND

11

0/11
ND
ND
11

0/11
ND
ND
11

4-Chloropheiiyl-
Pheiiylelher

0/11
ND
ND 
11

0/11
ND
ND

0/11
ND
ND

11

0/11
ND
ND

11

0/11
ND
ND

11

» ------- —...................................................... I . .................. Illi I ..................................................................................................... I

All samples are presenled in ug/kg = mierograms per kilogram (i.e. ppb) exeepl melals. 
Melal analysis are presented in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range 
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
Metal analysis are presented in mg/kg (i.e. ppm)
No reporting limits were available lor nun-detect data.

Frequency of Detection
Minimum Concentration
Maximum Concentration

I_________ Number of Samples
ll.ognormul Statistical Distribuliiin
Mean of In value
Standard Deviation of In value 
H (0.95)
9.5 9; IK'L

Sample
Depth 
(fl)

Table 3-4B
SiteQ

95 % UCL Soil Data Summary for SVOCs 
Sauget Area 2 RI/FS Support Sampling Plan

2,4-
Dinitrololuene

2,6-
DinilrotolueneSample IdcntiFicalion Ntiniher 

oiTi
QD2
QD.5
XIOl
X102
XI03
X104
X105
X106
XI07
XI08
XI09
XI10
XI11



N-Nitrosodiphenylamine Hexachlorbenzene Pentachlorophenol Phenanthrene Anthracene

76 J

73 J 62 J

J

#ni V/0!
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J
J

0/11
ND
ND

11

1/11
ND
62

J
J

0/11
ND
ND

I I

0/11
ND
ND

0/11
ND
ND
II

0/11
ND
ND
II

2/11
73
76 
II

4.127134385
#DIV/0!

4,6-Diiiitro-2-
methylphenol

4-liromophenyl-
phenylethcr

Di-n-butyl 
phthalate

4/11
250
380
II

Frequency of Detection 
Minimum Concentration
Maximum Concentration 

_________ Number of Samples
ll.ognormal Statistical Distribution
Mean of In value
Standard Deviation of In value 
H (0.95)
95 ‘7c IICL

4.310596391
0.028477947

1.785
75.72

5.756787521
0.17759847

1.785
355.24

340 J
310 J
380 J
250 J

Table 3-4B
Site Q

95 % UCL Soil Data Summary for SVOCs 
Sauget Area 2 RI/FS Support Sampling Plan

Sample Identification Number 
qdI
QD2
QD3
XlOl
XI02
X103
X104
X105
X106
XI07
XI08
X109
XI10
Xlll



Chrysene3,3'-Dichlorohenzidine Beiizo(a)anlhraceneFluoranthene PyreneSample Identification Number

120 J

160 J 170 J 89 J 110 J

140 J

J J

=

#l)IV/0! #l)IV/0!
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J
J

4.787491743
#DIV/0!

4.48863637
#D1V/O!

JB
B

J
J

J 
J

2/11
140
160
II

l/l I
ND
120

0/11
ND
ND
11

1/11
ND
89 
II

0/11
ND
ND 
II

1,200,000 B 
13,000 B
9,300 B

110,000,000 B 
13,000 B 

120,000 B
1,900 B
3,800 B

310 JB
1,000 B
1,500

Butyl Benzyl 
phthalate

Di-n-octyl
phthalate

ll/ll 
310

110,000,000
II

5.03872043
0.13728903

1.785 
168.28

4.7004804
0.00000 

1.785 
110.00

QDl
QD2
QD3
XIOI
XI02
XI03
XI04
XI05
X106
X107
XI08
XI09
X110 
XIII

Frequency of Detection 
Minimum Concentration
Maximum Concentration

Number of Samples
Lognormal Statistical Distribution 
Mean of In value
Standard Deviation of In value 
11(0.95)
95 % IICL

___ 110 J
2/11
110
110 
II

bis(2-
ethylhexyllphthalate

5.008408119
0.094420953

1.785 
158.56

Table 3-4B
Site Q

95 % UCL Soil Data Summary for SVOCs 
Sauget Area 2 RI/FS Support Sampling Plan

__140 J
2/11
140 
170

9.822014772
3.692960596 

8.615
3.95E+II



Dibenzo(a.h)anlliraeenelk*nzo(b)nuoranihene Bcnzo(k)niioranlhenc Beiizi>(a)pyreiie lndcin)( 1,2,3-td)pyrene Benzo(g,h,l)pciylcnc

SI J 96 J 84 J

110 J 88 J

J

108.92 95.34 #l)IV/0!
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2/11
87
110 
II

J
J

0/11
ND
ND 
II

J
J

2/11
88
96 
II

1/11
ND
84 
II

0/11
ND
ND 
II

4.430816799
#DIV/0!

0/11
ND
ND

11

Frequency of Deleclion 
Minimum Concenlralion
Maximum Concentration 

_________Number of Samples
Lognurnial Statistical Distribution 
Mean of In value
Standard Deviation of In value 
H (0.95)
9.5 % IICL

Table 3-4B
SiteQ

95 % VCL Soil Data Summary for SVOCs 
Sauget Area 2 RI/TS Support Sampling Plan

4.52084250.3
0.061526335

1.785

4.583194242
0.165867627

1.785

Sample Identilicalion Number 
yiTi
yD2
QD3
XIOl
XI02
X103
X104
X105
XI06
X107
XI08
XI09
XI10
X111



Aluminum Bai'iuin ChromiumArsenic Boron Cadmium Coball Copper
*

1.40 *
17,900 N* *

*
*
*

0.44 B *
*

3.00 0.47 B *
48 * *

4.40 *

12.71
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1.60
0.47
0.93

B
B

324
18.7

1,630
l.b
2.8 B

9
32.8
166

21.6
226

38
11/11

7.6
1,630

11

1.42719
1.69778

4.008
151.45

11/11
0.47
216

I I

BN*
N*S

8.5719978
1.7411317

Ar.SSI
2.96E+0.5

6.237212
3.136306

7.436
1.I2E+08

Table 3-4C
Area Q

95 % UCL Soil Data Summary for Metals 
Sauget Area 2 RI/FS Support Sampling Plan

Frequency of Dclcclion
Minimum Concentration
Maximum Concentration

Number of Samples________________
l.ognorniul Statistical Distribution 
Mean of In value
Standard Deviation of In value 
H (0.95)
9.5 % UCL

18.7
7.4 B

13.3 B
2.9 B

5.788628
1.369103

3.74 
4.2IE+03

3/11
157 N*

17,900 N* 
II

-0.799344
0.311347

1.946
0.57

1 WW
0.6866

2.236
11.26

2.00185
0.550153

2.236

3.82671
1.89712

4.801
4946.64

3.517550059
2.077362275

5.119
8417.25

0.73 B
7/11 

0.3 
0.73

Antimony
157 N*

Sample
Depth
(fl)

3,650
12.1
142
5.8
3
7
287
43.9
10.4
40.8
15.6_________

TiTTi
3

3,650
 11

3.7 B
8.2 B
5.1 B 
8.0 B
6.9 B
9.1 B 

10/11
2.9 B

18.7
II

13.70 N*S
BN*S

216.00 N*S
BNW*
BN* 
BN* 

2.70 N*S
3.30 N*S

N*S
19.30 N*S 

BN*S

13,400
18,000
10,300 

152,000
456 B

1,320
4,360 
2,090
9,070
413 B 

11,500.0 
ll/ll

413 B 
152,000

II

Sample Ideiitilieation Number
XlOl
X102
X103
X104
X105
X106
X107
X108
XI09
X110
XIII

10,700 *
5,710 *
3,240 *
3,500 *

237 *
3,250 *
5,630 *
3,330 *
5,590 *
1,030 *

10,100 * 
ll/ll

237 *
10,700 *

8.1 144747.5
1.08594647

4.557
2.88E+04 ___________________________________________ __

All samples arc presented in ug/kg = microgram.s per kilogram (i.e. ppb) except metals. 
Metal analysis arc presented in tng/kg (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range 
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were available for non-dctcct data.

1,220 N*
141 N*

1,680 N*
63.3 N*
188 N*

3.620 N*
103 N*
150 N*
123 N*

1,120 N*
170 N* 

11/11
103 N*

3.620 N*
11

2,260 *
3.9 *
8.7
1.1 B*
1.4 *
1.5 *

28.7 *
6.0 *
1.9 *
1.2 B*
1.9 * 

ll/ll
1.2 B*

2,290 *
II

Beryllium
0.54 b
0.49 B
0.30 B
0.31 B



Potassium Selenium Silver SodiumIron Lead Manganese Mereiiry Nickel
59.9 *S 3.3 N 268 B4.90

30.2 N 810 B0.25

2.1 B*
0.14

0.30

28.9 N B0.64

*
*

#
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B*W
*S

5/11
0.14

4.9

1.5 *S
0.33 B*W

N
N

3/11
3.3

30.2
11

6.15114636
0.55316173

2.236
808.57

4/11
0.33
59.9

11

1.0328541
2.1929323

5.119
1082.67

5.34955982.5
1.553834099

4.008
5045.00

6.341563
1.230719

3.209
4220.89

3/11
268 B
810 B 

II

9.388819
1.550019

4.008
2.83E+O.5

Table 3-4C
Area Q

95 % UCL Soil Data Summary for Metals 
Sauget Area 2 RI/TS Support Sampling Plan

1,310 B
1,030 B

446 B
604 B

-0.682686
1.3812584

3.479
5.99

Frequency of Detection
Minimum Concentration
Maximum Concentration

Number of Samples_______________
Lognormal Statistical Distribution
Mean of In value
Standard Deviation of In value 
H (0.95)
9.5 % UCL

153 N*
17.6 N*
101 N*
8.1 BN

301 B
898 B
598 B
940 B

2,430 
25.9 N* 

10/11
25.9 N*

2,430 
II

6.5 BN
23.1 N*
18.7 N*
18.9 N*
371 N*

25.9 N* 
10/11

6.5 
371

II

2.6552
1.2657
3.479

1.51654617
4.008

2.91E-rO4

l.WQ
152 * 

195,000 *
18,100 *

62.2 ♦
41.1

191 *
571 *

52 *
5,320 *

58.1 * 
11/11

41.1
195,000 *

II

6.544967
2.881689

6.851
2.28E-I-07

3.46550867
1.30284042

3.209
280.42

606
372

1,270
27.5

4
62.3
334
133
455
152
597

11/11
4

1,270 * 
II

Magnesium
2,940
4,250
1.350
4,600

56.9 B
2.350 
2,040
1,230 B
2,830

89.9 B
3.^90 

ll/ll
56.9 B

4,600

63.500 * 
11,600 *
80.500 * 

5,450 *
469 * 

2,170 *
22.500 *
7,920 * 
10,900 * 
65,200 * 
17,100 * 
ll/ll

469 *
80.500 *

II

Sample Identifu'atiuii Number 
jTiol
X102
XI 0.3
XI04
XI 0.5
X106
X107
X108
X109
X110
XIII



Zinc ('yanidc SiiH'ate SulfideThallium Vanadium
3.3 82.4

0.89 B 2.8 55.9
7.6 B

907

#DIV/0!
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7.3 B
16

5.711578
1.548927

4.008 
7.I5E+03

2/11
2.8
3.3
II

0/11
ND
ND

-0.116534 
#DIV/0!

I/II
ND 

0.89 B

10 B 
13.8
9.1 B

13.6 B

1.3 B
23.1

11

Table 3-4C
Area Q

95 % UCL Soil Data Summary for Metals 
Sauget Area 2 RI/FS Support Sampling Plan

76.1
170 

4,780
901
300

8/11
55.9

4,780
II

5.8758931 
2.0464576

5.19
83,164.76

1.11177
0.II6I8

1.785
3.27

Frequency of Deleetiun
Minimum Concentration
Maximum Concentration 

Nuinher of Samples_______________
Lognormal Statistical Distribution 
Mean of In value
Standard Deviation of In value 
H (0.95)
95 % UCL

2.459255228
0.397682598

1.946
16.17

7,290 *
689

9,520 *
95 *

10.8 *
66.1 *

2,010 *
338 *
206 *
120 *
216 *

TiTTi
95 *

9,520 *
II

23.1 B
8/11

Sample l(kiitilicali(in Number 
jTioi
X102
X103
X104
XI 0.5
X106
X107
X108
X109
XI10 
X111



4,4'-DDEAlpha-BHC Bela-BHC Lindane Heplaclilor Aldrin Endosulfan I Dieldrin
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0/11
ND
ND

0/11
ND
ND
II

0/11
ND
ND
11

0/11
ND
ND

11

0/11
ND
ND
11

0/11
ND
ND
11

0/11
ND
ND
II

0/11
ND
ND
II

Heptachlor
Epoxide

0/11
ND
ND
II

0/11
ND
ND
11

All samples are presented in ug/kg = micrograms per kilogram (i.e. ppb) except metals. 
Metal analysis are presented in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range 
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were available for non-detect data.

Table 3-4D
Area Q

95 % I CL Soil Data Summary for Pesticides and PCBs 
Sauget Area 2 RI/FS Support Sampling Plan

Frequency of Detection 
Minimum Concentration
Maximum Concentration 

________ Number of Samples
Lugnormal Statistical Distribution 
.Mean of In value
Standard Deviation of In value
H (0.95)
95 % UCL

Sample
Depth

(ft)
Delta-
BHCSample tdentification Number 

xToi
X102
X103
X104
X105
X106
X107
X108
X109
XllO
XI11



1

Endrin 4,4'-DDT Methoxychlor Chlordane Toxaphene4,4'-DDD
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Endosullan
II

Endosullan
Sulfate

0/11
ND
ND
11

0/11
ND
ND

11

Endrin
Ketone

0/11
ND
ND

11

0/11
ND
ND
11

0/11
ND
ND

11

0/11
ND
ND

11

0/11
ND
ND
II

0/11
ND
ND

11

0/11
ND
ND

11

Table 3-4D
Area Q

95 % UCL Soil Data Summary for Pesticides and PCBs 
Sauget Area 2 RI/FS Support Sampling Plan

Frequency of Detection 
Minimum Concentration
Maximum Concentration 

________ Number of Samples______
Lognormal Statistical Distribution 
Mean of In value
Standard Deviation of In value
H (0.95)
95 % UCL

Sample Identirieation Number 
xToi
X102
X103
X104
X105
X106
X107
X108
X109
XllO
XI11



Aroclor-1248 Aroclor-1254 Aroclor-1260A roc lor-1016

500

4,800 P

P
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1

P
P

0/11
ND
ND

0/11
ND
ND

0/11
ND
ND

2/11
500

4,800
11

7.345489648
1.599308024

16.979 
2.98E-t-07

0/11
ND
ND

110,000 P
1,100 P 
2,300 
14,000 P 
22,000
1,700 P 

11,000 E

8.948801418
1.642502513

21.788
2.44E+09

Table 3-4D
Area Q

95 % LCL Soil Data Summary for Pesticides and PCBs 
Sauget Area 2 RI/FS Support Sampling Plan

8.538061936
1.672818967

20.585
1.1 lE-t-09

Aroclor-
1221

Aroclor-
1242

7/11
460 

83,000
11

83,000
460

1.500 
12,000
6.500 P 
2,300
8,800 PE

Frequency of Detection 
Minimum Concentration
Maximum Concentration 

________ Number of .Samples
Lognormal Statistical Distribution 
Mean of In value
Standard Deviation of In value 
H (0.95)
95 % UCL

7/11
1,100

110,000
II

Aroclor-
1232Sample Identification Number 

XlOl
X102
X103
X104
X105
X106
X107
X108
X109
XllO
XI11



TABLES

Table 2-14

Site Q Groundwater Data Summary

March 31,2002 File SR033102(2)

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S



I

Table 3-5

Chloromeihane BroincK'thane ('hloroeihane ChloroformAcetone
=z

I J

4 J I J

2.200 BJ

J

#niV/0!

g:\esh\eshrein|)roj\public\saugel\95uclh2o.xls Page 15 12/17/01

3/9
2.3

2.200
9

2.3 J
61 J

J
BJ
9

0/9
ND
ND
9

J
J

1/9
ND

1
9

Carbon
Disulfide

0/9
ND
ND

9

0/9
ND
ND

9

0/9
ND
ND
9

0/9
ND
ND
9

BJ
B
9

BJ
B
B
B
B 
B 
B 
B

0/9
ND
ND
9

0/9
ND
ND
9

919
9

7,100
9

Melhylene
('blonde

0
#DIV/0!

219
I
4
9

Inins-1.2-
Dithloroelhcne

15
9

10
14
12 
13 

400
210

7,I(X)

Sample Ideiitil'icalioii Nuiiiher
DC-CIW-OI
DC-(iW-02
ix:-ciw-03
DC-GW-04
DC-GW-05
DC-GW-06
DC-GW-07
DC-GW-08
DC-GW-09
lljequency of Deieciion
Minimum (?oncenlration
Maximum C'oncentralion
[Number of .Samples_______________

l.ogiioriiial Slutistieal Distribution 
Mean of In value
Lsiandard Deviaiion of In value
11 (0 95)
W5% UCI.

3.900355
2.3290187

6.85 
2O9.(,I5.79

Sample
Depth

Vinyl
Chloride

4.98086024
2.40160266

6 85 
________________________________________________________________ 874.149.82
All sample.s are presented in ug/kg = mierograms per kilogram (i.e. ppb) except metals. 
Metal analysis are presented in mg/kg (i.e. ppm)
B= Compound delected in blank sample
K = Estimated value. Concentration delected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
Metal analysis are presented in mg/kg (i.e. ppm)

Site Q
95% UCL Groundwater Data Summary for VOCs 

Sauget Area 2 RI/FS Support Sampling Plan

0.693147181 
0 98025814.3 

3.295
10 1.3

1.1-
DichloriK-thanc

l.l-
Dichloroethcne



1,1,1-
Trichloroelhune Triehloroelhene Benzene

2 J

J

#DIV/()! #nivz()!

g:ksli\eshrein|)roj\|)ul)lie\5jugel\95uelli2u.xls Page 16 12/17/01

I

0/9
ND
ND

0.693147181
#D1V/O!

1/9
ND

2
9

8.006367568
#D1V/O!

0/9
ND 
ND
9

nn 
ND 
ND
9

0/9
ND 
ND
9

0/9
ND 
ND
9

0/9
ND 
ND 
9

0/9
ND 
ND
9

0/9
ND
ND
9

J
J

('ill bon 
Teirachloride

Bioniodiehlo
ronielhane

Dibromoehlo
romelhane

bans-1,3-
Dieliloiopropene

0/')
ND
ND
9

2-liulane
(MKK)■Sample Ideiiliriciiliiiii Niiiiiher

D('-(iW-01
DC-GW-02
DC-GW-03
DC-GW-04
DC-GW-05
DC-GW-06
DC-GW-07
lX-GW-08
D(-GW-(W
1 jei|ueney of Deleetion
Minimum Concentration
Maximum Concentration
Number of .Samples_______________
Lognormal Slulistical Distribution
Mean of in value
Standard Deviation of In value 
11(0.95)
957e IICl.

Vinyl
Acetate

9
24

1 J
14

I J 
I J 

2,000
2,000
2,000 J 

9/9 
1 

2,000
9

3,4241159
3,34836663

9,801
9.I3E+08

Table 3-5
Site Q

95% UCL Groundwater Data Summary for VOCs 
Sauget Area 2 Rl/FS Support Sampling Plan

1,1,2- 
'I'richlorulhane

1,2-
Dichloroethane

3,000
"To 

ND
3,000

9

1,2-
Dichloropnipane



Table 3-5

Bromoform 2-llexanone 'retrachloroethcne Toluene Chlorobenzene Elhylbenzene

5 J 4 J I J

3,500 J

J

g:k-sh\eslin;mproj\publ ic\saugel\95uclli2o.xls Page 17 12/17/01

J
J

J
J

4/9 
4

1,600
9

J
9

0/9
ND
ND
9

2/9
5

3,500
9

J
J

0/9
ND
ND

9

6.364116298
1.333053644

4.091 
9,708.37

0/9
ND
ND
9

9/9
I

6,700
9

2.195850005
1.912437822

5.776 
2,779.41

3/9
I

33
9

33 J
22 J

0/9
ND
ND
9

0/9
ND
ND
9

2-Chloroethyl
Vinyl Klher

eis-1,3-
Diehloropropene

4-Melhyl-2-
penlanone

4.88497808
4.632313329

13.47.3 
2.31279H+I6

■Sample Ideiitiliealioii Niiiiiher
DC-(iW-0l
DC-(IW-02
IX.'-C.W-03
DC-GW-04
DC-GW-05
DC-GW-00
DC-GW-07
DC-GW-08
DC-GW-09

250
290 

2^^700 J 
.3/9 

250
2,700

9

l-'requeney of Deleetion
Minimum Concentration
Maximum Concentration
Number of Samples_______________
Logiioriiial Statistical Distribution 
Mean of In value
Standard Deviation of In value
11(0.95)
95% IJCI.

5.2223645
2.63171855

7.616
7.07E+06

2.92859195
8.341

3.80I-:+07

450
410

1,600 J

Site Q
95% UCL Groundwater Data Summary for VOCs 

Sauget Area 2 Rl/FS Support Sampling Plan

14
1 J 

33
380 E
29
7

1,500
1,400
6,700 J

I,1,2,2-
Telreachloroeihane



Table 3-5

Styrene

23(

g:tesh\eshrcmproj\public\saugel\95uc Ih2o.xls Page 18 12/17/01

4/9
2

230
9

180
160

0/9
ND 
ND

9

4.09983929
2.27615325

6.85
1.99R+05

Frequency of Detection
Minimum Concentration
Maximum Concentration
Number of Samples_______________
Lugnorinal Statistical Distribution
Mean of In value
Standard Deviation of In value
H (0.95)
95% IICL

Sample Idciilificatioii Number
DC-GW-01
DC-GW-02
DC-GW-03
DC-GW-04
DC-GW-05
DC-GW-00
DC-GW-07
DC-GW-08
DC-GW-09

lolal
Xylenes

SiteQ
95% UCL Ground water Data Summary for VOCs 

Sauget Area 2 RI/FS Support Sampling Plan



2-Chlorophenol 4-MethylphenolPhenol enzene enc

3 J

4 J 4

2.000

J
J E

#DIV/0!
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J
E

0/9
ND
ND
9

3/9
10

350
9

190 J
350

10 J

4.469180773
1.901027382

5.776 
2.58E+04

E
E

260
300

1.09861229
#D1V/O!

1/9
ND

3
9

460
490
180

0/9
ND
ND
9

0/9
ND
ND
9

4.13747
1.921341

5.776
2.01 E+04

3/9
180
490

9

110.000 E
190.000 E

6.100 E

Benzyl 
Alcohol

N-Nitroso-n-
Dipropylamine

I'lequency of Deleclion
Minimum Contenlralion
Maximum Concentration
[Number of Samples______________
Lognormal Statistical Distribution
Mean of In value
Standard Deviation of In value
11 (0.95)
95 % IICL

3/9
6,100

190,000 
9

10.826353
1.84789893

5.776
I.2IE+07

14,000 E 
23,000 E 

850 
3/9
850 

23,000
9

8.778432818
1.778209297

5.468
9.82E+05

5.83952958
0.56083876

2.45 
6.54E+02

6.288455522
1.13886223.3

3.741
4.64E+03

[Sample Identil'ication Number
lDC-CiW-01
DC-(;W-02
DC-C,W-0.3
DC-GW-04
DC-GW-05
DC-GW-06
DC-GW-07
DC-GW-08
DC-GW-09

3/9
260

2,000
9

220 J
250 

70 J

4 
250

9

bis(2-
ChloroethyDether

2-
Methylphcnol

Table 3-5B
Site Q

95 % UCL Groundwater Data Summary for SVOCs 
Sauget Area 2 RI/FS Support Sampling Plan

bis<2- 
Chloroisopr 
opyDether

1,4-
Dichlorob 
enzene

1,2-
Dichlorobenz

20,000 E
33,000 E 

____ Z600 E
W 

4.00
33,000

9

1.3-
Dichliirob

4.150175142
12.00.3

3.96E-rl4
All samples are presented in ug/kg = micrograms per kilogram (i.e. ppb) except metals. 
Metal analysis are presented in mg/kg (i.e. ppm)
H= Compound delected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range 
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
Metal analysis are presented in mg/kg (i.e. ppm)



2,4-
Nitrobenzene Dichlorophenol NaphlhaleneIsophorone

5 J 10 J

J J J J
E

#D1V/O!
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2/9
10

600
9

600 
........—Ti'

0/9
ND
ND 
9

2/9
100
820

9

0/9
ND
ND
9

0/9
ND
ND
9

0/9
ND
ND
9

E
E

5.966147
#DIV/0!

390
"179 
ND 
390

9

5.657237263
1.487847529

4.422 
8.87E+O3

100 J
820

4.5579823
3.1858937

12.408
1.79E+I0

Hexachlor
oelhane

9.183992636
0.689036275

2.642 
2.35E+04

4.3497574
2.8951388

8.341 
2.61E+07

8.677441767
1.02338031

3.444
3.44E+04

3.899912309
0.302122027

2.063 
6.45E+01

14,000 E 
15,000 E 
4,400 

3/9 
4,400 
15,000

9

Benzoic
Acid

1,900 E 
14,000 E
7,600 E

3/9
1,900 

14,000
9

4-
Chloroanilline

2-
Nilrophenol

bis-(2-
Chloroethoxy) 
nielhane

1,2,4-
Trichloro 
phenol

2,4-
Diinelhylph 
enolSample Identification Numher

DC-t'iW-OI
lX?-CiW-02
DC-t!W-03
DC-GW-04
DC-GW-05
DC-GW-06
DC-GW-07
DC-GW-08
DC-GW-09____________________
Frequency of Detection
Minimum Concentration
Maximum Concentration
Numher of Samples______________
Lognormal Statistical Distribution 
Mean of In value
Standard Deviation of In value
II (0.95)
95 % IK'L

Table 3-5B
Site Q

95 % UCL Groundwater Data Summary for SVOCs 
Sauget Area 2 RI/FS Support Sampling Plan

41 J
42 J
70

379 
41
70
9

2,800
62 

“379 
5

2,800
9



9

Acenaphthylene Acenaphthenethalene e

3,900

460 J

J
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Dimethyl
Phthalate

0/9
ND
ND

9

0/9
ND
ND

9

2/9
460

3,900
9

0/9
ND
ND
9

0/9
ND
ND

9

0/9
ND 
ND
9

0/9
ND
ND

9

0/9
ND
ND

9

0/9
ND
ND
9

0/9
ND
ND
ND

I lexachlomh 
iiladiene

4-('hlon)-3- 
methylphenol

1 lexachloiDC
Mcthylnaph yclopenladin 

eSample Ideiilirication Number
Dc-c;w-oi
DC-GW-02
DC-GW-03
DC-GW-04
DC-GW-05
DC-GW-06
DC-GW-07
DC'-GW-08
D(’-GW-09
I jequency of Detection 
■Minimum Concentration
Maximum Concentration
Nuinher of Samples______________
Lognormal Statistical Distribution
Mean of In value
Standard Deviation of In value
H (0.95)
95 "k UCL

8.17126631
0.61538565

2.543
7.43E+0.3

Table 3-5B
Site Q

95 % UCL Groundwater Data Summary for SVOCs 
Sauget Area 2 RI/FS Support Sampling Plan

7.199979161
1.511444523

4.77 
5.37E+04

4,100
6,000
1,800 

"ITo
1,800
6,000

9

2.
Nitroanillin

7.5116093
0.0824422

1.851 
1.94E+0.3

3-
Nitroanilline

2-
Chloronaphth
alene

1,700
1,800
2,000 

~379 
1,700 
2,000

9

2,4,5-
Trichloio 
phenol

2,4,6- 
'I'richlorophe
nol



4-Nilroaniline2,4-Dinitrophenol 4-Nilrophenol Dibenzofuran Dielhylphihalate Fluorene

80 J

J

#D1V/O!
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1/9
ND
80
9

0/9
ND
ND
9

0/9
ND
ND
9

0/9
ND
ND
9

0/9
ND
ND
9

0/9
ND
ND
9

0/9
ND
ND

9

0/9
ND
ND
9

0/9
ND
ND
9

4.382026635
#D1V/O!

0/9
ND
ND
9

4-Chlorophenyl-
Phenylether

4,6-Dinilro-2-
melhylphenolIlSatnpIc Identification Number

DC-C.W-01
DC-GW-02
DC-GW-03
DC-GW-04
DC-GW-05
DC-GW-06
DC-GW-07
DC-GW-08
DC-GW-09_____________________

Frequency of Detection
Minimum Concentration
Maximum Concentration
Number of Samples______________
Lognormal Statistical Distribution 
Mean of In value
Standard Deviation of In value 
II (0.95)
95 % UCL

Table 3-5B 
Site Q

95 % UCL Groundwater Data Summary for SVOCs 
Sauget Area 2 RI/FS Support Sampling Plan

2,6-
Dinitrotoluene

2,4-
Dinitrololuene



I

Pentachlorophenol Phenanthrene FluorantheneN-N i trosodi pheny I ami ne Hexaehloi benzene Anthracene

E
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0/9
ND
ND
9

E
E

0/9
ND
ND
9

0/9
ND
ND

9

0/9
ND
ND
9

0/9
ND
ND
9

6/9
5
12
9

12 BJ
8 BJ
5 BJ
8 BJ
5 BJ
5 BJ

BJ
BJ
9

0/9
ND
ND
9

4-Bromophenyl-
phcnyletherSample Idcntilication Number

D('-(iW-01
DC-C.W-02
DC-GW-03
DC-OW-04
DC-GW-05
DC-GW06
DC-GW-07
DC-GW-08
D(’-GW-09

24,000
35,000
310

3/9
310

35000
9

Frequency of Detection
Minimum Concentration
Maximum Concentration
Number of .Samples______________
Lognormal Statistical Distribution 
Mean of In value
Standard Deviation of In value
II (0.95)
95 % IICI.

Di-n-butyl
phthalate

8,761828249
2,62673141.3

7.616
2..37E+08

Table 3-5B
Site Q

95 % UCL Groundwater Data Siininiary for SVOCs 
Sauget Area 2 RI/FS Support Sampling Plan

1.912017245
0.3630225.39

2.13
9.50



Benz.o(b)fluoranthene3,3'-Dichlorobcnzidiiic Benzi)(a)aiithracene ChrysenePyrene

26
2 J

2.16E+02
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7 J
4 J

0/9
ND
ND
9

Butyl Benzyl 
phthalate

J
J

4/9
26
160
9

0/9
ND
ND

0/9
ND
ND
9

0/9
ND
ND
9

3/9
2
7 
9

0/9
ND
ND
9

0/9
ND
ND
9

Sample Idenlil'ieation Number
DC-CiW-OI
DC-C'iW-02
DC-GW-03
DC-GW-04
DC-GW-05
DC-GW-06
DC-GW-07
DC-GW-08
DC-GW-09____________________
Frequency of Detection
Minimum Concentration
Maximum Concentration
Number of Samples______________
Lognormal Statistical Distribution 
Mean of In value
Standard Deviation of In value
11 (0.95)
95 % tJCL

Di-n-octyl
phthalate

Table 3-5B
Site Q

95 % UCL Groundwater Data Summary for SVOCs 
Sauget Area 2 RI/FS Support Sampling Plan

4.088220787
0.869387828

2.965

1.341783897
0.627566451

2.642
8.37E-I-00

bis(2-
ethylhexyl)phthalalc

160
32



Benzo(k)nuoranthenc lii<Jen(>( 1,2,3-c(l)pyrciic Benzo( g.h. I )|X.'ry lene Dibcnzo(a.h)anthracene
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0/9
ND
ND
9

0/9
ND 
ND
9

0/9
ND
ND

9

0/9
ND
ND
9

Frequency of Detection
Minimum Concentration
Maximum Concentration
Number of Samples______________
Lognormal Statistical Distribution 
Mean of In value
Standard Deviation of In value
H (0.95)
95 % IJCL

Sample Identification Number
DC-GW-01
DC-GW-02
DC-GW-03
DC-GW-04
DC-GW-05
DC-GW-06
DC-GW-07
DC-GW-08
DC-GW-09

Table 3-5B
Site Q

95 % UCL Groundwater Data Summary for SVOCs 
Sauget Area 2 RI/FS Support Sampling Plan



c Aliiiniiiiiin Aiilimony Arsenic Chromiiiin Coball Cop|x.'r l-catl MagnesiumBarium Beryllium Boron (’admiuin Iron

358

336

#DIV/O! #DIV/O!
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0/9
ND
ND
9

0/9
ND
ND
9

0/9
ND
ND

9

0/9
ND
ND
9

0/9
ND
ND
9

384
482

2.56494936
#DIV/0!

4.9972123
#D1V/O!

0/9
ND
ND
9

0/9
ND
ND
9

7/9
II

100
9

II
II
15

4/9
336
482

9

0/9
ND
ND
9

64
82
18

100

Frequency of Delection
Minimum Concentration
Maximum Concentration
Number of Samples______________
Lognormal Statistical Distribution 
Mean of In value
Standard Deviation of In value 
H (0.95)
95 '/< LICL

9.6544731
1.3853379

4.422
3.55E+O5

7.694875369
0.968409597

3.295
10850.22

5.9565577
0.15734466

1.851 
4.34E+02

impic Identification Number
IXT-GW-OI
DC-GW-02
IX:-GW-03
DC-GW-04
DC-GW-05
DC-GW-06
1X7-GW-07
IX?-GW-08
DC-C.W-09 13

1/9
ND
13
9

779
ND
148
9

Table 3-5C
Site Q

95 % UCL Groundwater Data Summary for Metals 
Sauget Area 2 RI/FS Support Sampling Plan

8,960 
54,000 
15,800
20,000

571
11,300
36,700
36,500
41,200
9/9
571

54,000
9

3.3664264
0.9815698

3.295
147.18

All samples are presented in ug/kg = micrograms |xi kilogram (i e. ppb) except metals. 
Metal analysis are presented in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range 
J= Estimated value
ND = Not Delected
* = Duplicate analysis nut within control limits
R = Spike sample recovery not within control limits
Metal analysis are presented in mg/kg (i.e. ppm)
No reporting limits were available for non-detect data

Manganese
020
1,600

522
1,090
1,640

13,200.0
2,660
2,600

522
132,000

9



Table 3-5C

Polassium Selenium ZincMercury Nickel Silver Sodium Thallium Vanadium ('yanide Sulfate

1,560

112.0

#DIV/0!
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64
74.0

0/9
ND 
ND
9

0/9
ND 
ND
9

0/9
ND
ND
9

4.08026804
1.46861268

4.422 
1.73E+0.3

25 
326

26
22

313
48

172
171

4.31
1/9

ND
1560

9

0/9
ND
ND
9

0/9
ND
ND

9

3/9
64
112
9

0/9
ND
ND
9

0/9
ND
ND
9

0/9
ND
ND
9

9/9
4.31
326

9

7.3524411
#D1V/O!

0/9
ND
ND
9

Sulfide 
I I as

ITequcncy of Dclcclion
Minimum Concentration
Maximum Concentration
Number of Samples______________
Lognormal Statistical Di.stribution 
Mean of In value
Standard Deviation of In value
H (0.95)
95 %l)CL

4.393816
0.290403

1.946
103.11

Sample Identiliciition Number
DC-GW-01
DC-GW-02
DC-GW-03
DC-GW-04
DC-GW-05
DC-GW-06
DC-GW-07
DC-GW-08
DC-GW-09

SiteQ
95 % UCL Groundwater Data Summary for Metals 

Sauget Area 2 RI/FS Support Sampling Plan



Endrin 4,4'-DDDAlpha-BHC IJela-BHC Lindane Heplachlor Aldrin Endosulfan I Dieldrin 4,4’-DDE
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Endosulfan
11

0/9
ND
ND
9

0/9
ND
ND
9

Heplachlor
Epoxide

Endosulfan 
Sulfate

0/9
ND
ND
9

0/9
ND
ND
9

0/9
ND
ND
9

0/9
ND
ND
9

0/9
ND
ND
9

0/9
ND
ND
9

0/9
ND
ND
9

0/9
ND
ND
9

0/9
ND
ND

9

0/9
ND
ND
9

0/9
ND
ND
9

0/9
ND
ND
9

Della-
BHC

All samples are presented in ug/kg = micrograms per kilogram (i.e. ppb) excepl metals.
Metal analysis are presented in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
Metal analysis are presented in mg/kg (i.e. ppm)
No reporting limits were available for non-detect data

Sample Identification Number
DC-GW-OI
DC-GW-02
DC-GW-03
DC-GW-04
DC-GW-05
DC-GW-06 
DC-GW-07 
DC-GW-08
D('-GiW-09____________________
Ereiiuency of Detection
Minimum Concentration
Maximum Concentration
Number of Samples______________
Lugnurmal Statistical Distribution 
Mean of In value
Standard Deviation of In value 
H (0.95)
95 % HCL

Table 3-5D
SiteQ

95 % UCL Groundwater Data Summary for Pesticides and PCBs 
Sauget Area 2 RI/FS Support Sampling Plan



Table 3-5D

4,4'-DDT Chlordane Toxaphene Aroclor-1016 Aroclor-1248 Aroclor-1254 Aroclor-1260
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Melhoxychlo 
r

0/9
ND
ND

9

0/9
ND
ND
9

0/9
ND
ND
9

0/9
ND
ND
9

0/9
ND
ND

9

0/9
ND
ND
9

0/9
ND
ND

9

0/9
ND
ND

9

0/9
ND
ND

9

0/9
ND
ND

9

0/9
ND
ND
9

0/9 
ND
ND
9

Endrin
Ketone

Frequeiiey of Detection
Minimum Concentration
Maximum Concentration
Number of Samples______________
Lognormal Statistical Distribution 
Mean of In value
Standard Deviation of In value
II (0.95)
95 % HCL

Sample Identification Number
DC-GW-Ol
DC-GW-02
DC-GW-03
D(’-C.W-04
DC-GW-05
DC-GW-06
DC-GW-07
DC-GW-08
D(’-GW-09

SiteQ
95 % UCL Groundwater Data Summary for Pesticides and PCBs 

Sauget Area 2 RI/FS Support Sampling Plan

Aioclor-
1221

Aroclor-
1232

Aroclor-
1242



TABLES

Table 2-15

Site R Groundwater Data Summary

Shallow Hydrogeologic Unit

File SR033102(2)March 31,2002

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites 0, Q, R and S



Table 1a: Historical Groundwater Data Summary for the UHU Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte Total

VOCs (pg/L)

1,1,1 -T richloroethane 71556 2 36 5.6 3.80E+0 7.60E+3 1.90E+0 3.80E+3 4.77E+2 8.91 E+2 2.72E+3 7.21 E+2 5.21E+1

1,1,2,2-T etrachloroethane 79345 1 36 2.8 5.00E+0 1.40E+4 2.50E+0 7.00E+3 7.17E+2 1.48E+3 1.17E+2 1.12E+3 7.88E+1

1,1-Dichloroethane 75343 3 36 8.3 4.70E+0 9.40E+3 2.35E+0 4.70E+3 5.72E+2 1.07E+3 2.88E+3 8.66E+2 6.50E+1

1,1-Dichloroethene 75354 1 36 2.8 2.80E+0 5.60E+3 1.40E+0 2.80E+3 3.12E+2 5.94E+2 3.73E+2 4.75E+2 3.68E+1

1,2-Dichloroethane 107062 2 36 5.6 2.80E+0 5.60E+3 1.40E+0 1.65E+4 1.15E+3 3.53E+3 1.65E+4 2.11E+3 4.88E+1
2-Butanone 78933 1 10 10.0 1.00E+1 6.20E+3 5.00E+0 3.10E+3 6.34E+2 9.49E+2 6.20E+2 1.13E+3 1.73E+2

4-Methyl-2-pentanone 108101 2 13 1.00E+115.4 6.20E+3 5.00E+0 3.10E+3 4.85E+2 8.57E+2 2.06E+2 8.76E+2 1.04E+2

Acetone 67641 5 10 50.0 1.00E+1 2.00E+3 5.00E+0 6.90E+4 1.04E+4 2.15E+4 6.90E+4 2.16E+4 8.24E+2

Benzene 71432 21 36 58.3 4.40E+0 8.80E+3 2.20E+0 1.13E+4 1.27E+3 2.14E+3 2.36E+21.13E+4 1.86E+3
4.70E+0 9.40E+3 2.35E+0 4.70E+3 4.96E+2 9.97E+2Bromoform 75252 1 36 2.8 6.23E+1 7.69E+2 5.70E+1

6.00E+0 3.00E+0 1.58E+5 1.36E+4 2.96E+4Chlorobenzene 108907 33 36 91.7 6.00E+0 1.58E+5 2.17E+4 1.55E+3

Chloroethane 75003 1 36 2.8 1.00E+1 2.00E+4 5.00E+0 1.00E+4 1.05E+3 2.12E+3 2.00E+2 1.63E+3 1.21 E+2
1.60E+0 3.20E+3 8.00E-1 1.60E+3 2.00E+2 3.46E+2 2.60E+1Chloroform 67663 3 36 8.3 4.62E+2 2.95E+2

75092 11 36 30.6 2.80t+0 5.60E+3 1.40E+0 2.24E+4 1.72E+3 4.91 E+3 2.24E+4 3.07E+3 8.58E+1Methylene Chloride

4.10E+0 8.20E+3 2.05E+0 4.10E+3 4.37E+2 8.70E+2 5.04E+1127184 1 36 2.8 8.20E+1 6.75E+2Tetrachloroethene

1.20E+4 2.50E+0 6.00E+3 7.73E+2 1.34E+3108883 8 36 22.2 5.00E+0 3.62E+3 1.14E+3 1.04E+2Toluene
156605 3 30 10.0 1.60E+0 3.20E+3 8.00E-1 1.13E+4 5.83E+2 2.06E+3 1.13E+4 1.20E+3 2.60E+1trans-1,2-Dichloroethene

5.6 1.90E+0 3.80E+3 9.50E-1 4.61 E+3 3.47E+2 8.35E+2 4.61 E+3 5.76E+2 3.15E+179016 2 36Trichloroethene

2.00E+4 5.00E+0 2.45E+4 1.76E+3 4.43E+3 1.43E+25.6 1.00E+1 2.45E+4 2.97E+32 3675014Vinyl chloride

SVOCs (pg/L)
2.40E+11.00E+5 6.11 E+3 1.98E+4 2.17E+3 1.19E+41.90E+0 2.00E+5 9.50E-132 21.9120821 71,2,4-Trichlorobenzene
1.46E+21.00E+5 6.44E+3 1.97E+4 8.80E+3 1.22E+42.00E+5 1.00E+02.00E+032 68.822955011,2-Dichlorobenzene
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CASRN Number
Detected Samples
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Standard Maximum Normal Geometric
Deviation Detected 95% UCL Mean 

Cone. (b)

Minimum Maximum Minimum Maximum Mean
Detection Detection Cone. Cone. Cone.
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Table 1a: Historical Groundwater Data Summary for the UHU Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte

1,3-Dichlorobenzene 541731 4 32 12.5 1.90E+0 2.00E+5 9.50E-1 1.00E+5 6.04E+3 1.98E+4 8.68E+0 1.18E+4 1.72E+1

1.4-Dichlorobenzene 106467 19 32 59.4 4.40E+0 2.00E+5 2.20E+0 1.00E+5 6.27E+3 1.97E+4 1.58E+3 1.20E+4 1.79E+2

2.4,6-Trichlorophenol 88062 11 25 44.0 2.70E+0 2.00E+5 1.35E+0 1.00E+5 9.41 E+3 2.22E+4 2.59E+4 1.67E+4 3.50E+2

2.4-Dichlorophenol 120832 14 25 56.0 2.70E+0 1.00E+5 1.35E+0 3.40E+5 2.86E+4 7.55E+4 3.40E+5 5.35E+4 5.23E+2

2,4-Dimethylphenol 105679 2 25 8.0 2.70E+0 2.00E+5 1.35E+0 1.00E+5 8.75E+3 2.32E+4 4.40E+4 1.64E+4 3.57E+1

2-Chloroaniline 95512 12 14 85.7 4.00E+4 1.00E+5 3.50E+1 3.00E+5 4.61 E+4 8.07E+4 4.24E+33.00E+5 8.16E+4

2-Chloronaphthalene 91587 1 32 3.1 1.90E+0 2.00E+5 9.50E-1 1.00E+5 6.07E+3 1.98E+4 9.40E+2 1.18E+4 1.78E+1

2-Chlorophenol 95578 17 25 68.0 3.30E+0 2.00E+5 1.65E+0 5.40E+5 6.56E+4 1.59E+5 5.40E+5 1.18E+5 6.32E+2

2-Nitroaniline 88744 1 31 3.2 1.00E+1 1.00E+6 5.00E+0 5.00E+5 3.12E+4 1.00E+5 1.16E+3 6.08E+4 7.71 E+1
2-Nitrochlorobenzene 88733 12 1.00E+127 44.4 4.00E+4 5.00E+0 3.40E+6 1.64E+5 6.52E+5 3.40E+6 3.70E+5 7.36E+2

3-Chloroaniline 108429 1 14 7.1 1.00E+1 2.00E+5 5.00E+0 1.00E+5 1.41 E+4 2.85E+4 3.11 E+3 2.66E+4 2.95E+2
3-Methylphenol 108394 2 8 25.0 1.00E+1 2.00E+5 5.00E+0 2.80E+5 8.28E+4 1.20E+5 2.80E+5 1.53E+5 2.41E+3

1.37E+3121733 11 45.5 1.00E+1 1.00E+5 5.00E+0 7.30E+5 9.52E+4 2.16E+5 7.30E+5 2.02E+53-Nitrochlorobenzene 5

2.00E+5 1.50E+0 1.00E+5 7.76E+3 2.22E+4 3.00E+0 1.51 E+4 3.70E+14-Chloro-3-methylphenol 59507 1 25 4.0 3.00E+0
1.27E+31.00E+1 4.00E+5 5.00E+0 2.00E+5 2.48E+4 5.04E+4 2.36E+4 4.43E+44-Chloroaniline 106478 9 18 50.0

6.66E+24-Chlorophenol 106489 8 20 40.0 1.00E+1 2.00E+5 5.00E+0 2.10E+5 1.88E+4 5.02E+4 2.10E+5 3.73E+4
1.10E+2 5.00E+0 4.70E+4 1.18E+4 2.35E+4 4.70E+4 3.11E+4 8.97E+14-Methylphenol 106445 1 4 25.0 1.00E+1

9.01 E+11.00E+1 1.00E+6 5.00E+0 5.00E+5 3.12E+4 1.00E+5 6.22E+1 6.08E+44-Nitroaniline 100016 3 31 9.7

1.50E+6 1.58E+5 4.87E+2100005 1.00E+1 1.00E+5 5.00E+0 1.50E+6 6.71 E+4 2.87E+54-Nitrochlorobenzene 11 27 40.7

6.27E+2 2.84E+2 2.50E+11.00E+1 2.50E+3 5.00E+0 1.25E+3 1.63E+2 3.20E+24-Nitrodiphenylamine 836306 3 19 15.8

1.02E+22.40E+0 1.00E+6 1.20E+0 5.00E+5 3.86E+4 1.11E+5 1.30E+2 7.51 E+4100027 5 25 20.04-Nitrophenol

4.61E+21.00E+1 4.00E+5 5.00E+0 2.00E+5 2.07E+4 4.54E+4 6.20E+4 3.60E+462533 11 24 45.8Aniline

1.00E+1 5.08E+4 3.38E+4 2.16E+265850 2 4 50.0 1.00E+1 5.00E+0 5.08E+4 1.31 E+4 2.51 E+4Benzoic Acid
1.83E+3 9.92E+2 3.43E+11.00E+1 1.10E+1 5.00E+0 1.83E+3 4.03E+2 8.01 E+2100516 2 5 40.0Benzyl alcohol

1.18E+4 3.19E+11.00E+5 6.07E+3 1.98E+4 5.40E+05.30E+0 2.00E+5 2.65E+0111911 1 32 3.1bis(2-Chloroethoxy)methane
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Freq. 

Detection

CASRN Number Total 
Detected Samples

Minimum Maximum Minimum Maximum Mean
Detection Detection Cone. Cone. Cone.

Limit Limit (a)

Standard Maximum Normal Geometric
Deviation Detected 95% UCL Mean 

Cone. (b)



Wells, Site R, Solutia Inc,, W.G. Krummrich Plant,itorical Groundwater Data Summary for the UHU ZTable 1a: iWI IV

TotalAnalyte

2.00E+5 1.00E+5 6.56E+3 1.98E+4 1.70E+4 1.23E+4 5.42E+1bis(2-Ethylhexyl)phthalate 117817 3 32 9.4 2.50E+0 1.25E+0

2.00E+5 1.00E+5 8.12E+3 2.42E+4 8.60E+4 1.52E+4 1.63E+191203 4 32 12.5 1.60E+0 8.00E-1Naphthalene

98953 11 32 34.4 1.90E+0 2.00E+5 9.50E-1 1.00E+5 6.79E+3 1.97E+4 1.29E+4 1.25E+4 6.25E+1Nitrobenzene

108952 18 72.0 1.50E+0 2.50E+2 7.50E-1 2.00E+6 2.23E+5 5.47E+5 2.00E+6 4.04E+5 1.69E+3Phenol 25

Page 3 of 3 06653YUi(ftSoluUa UHU Jan2001.mdbRoux Associates, Inc.

oauget, IL

CASRN Number
Detected Samples

Footnotes:
All concentrations are In pg/L.
a) The maximum concentration Is either one-half of an elevated detection limit or the maximum detected concentration.
b) The 95 percent upper confidence limit (UCL) assumes that data are normally distributed.

Percent 
Freq. 

Detection

Standard Maximum Normal Geometric
Cone. Deviation Detected 95% UCL Mean 

Cone. (b)

Minimum Maximum Minimum Maximum Mean 
Detection Detection Cone. Cone.

Limit Limit (a)



Analyte CASRN

VOCs

1,1,2-Trichloroethane 79005

78875

110758

591786

Acrolein 107028

107131

542881

75274

Bromomethane 74839

Carbon disulfide 75150

Carbon tetrachloride 56235

Chloromethane 74873

10061015

124481

Dichlorodifluoromethane 75718

100414

110123

108383

95476

100425

540590

10061026

75694

Xylenes (total) 1330207

SVOCs

122667

95954

97007

51285

121142

2,6-Dinitrotoluene 606202

91576

95487

86000

88755

Page 1 of 3Roux Associates, Inc. 06653Y\hd\Solulia UHU Jan2OO1.m(3b

trans-1,3-Dichloropropene

Trichlorofluoromethane

1.2-Diphenylhydrazine

2,4,5-Trichlorophenol

2,4-Dinitrochlorobenzene

1,2-Dichloropropane

2-Chloroethyl Vinyl Ether

2-Hexanone

2.4- Dinitrophenol

2.4- Dinitrotoluene

Acrylonitrile

Bis(chloromethyl)ether

Bromodichioromethane

cis-1,3-Dichloropropene

Dibromochloromethane

Ethylbenzene

Methyl Isoamyl Ketone

m-Xylene

o-Xylene

Styrene

Total 1,2-Dichloroethene

2-Methylnaphthalene

2-Methylphenol

2-Nitrobiphenyl

2-Nitrophenol

Table 1b: Summary of Chemicals not Detected in Groundwater from the UHU 
Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL



CASRNAnalyte

3,3'-Dichlorobenzidine 91941

3,4-Dinitrochlorobenzene 610402

3-Nitroaniline 99092
4,6-Dinitro-2-methylphenol 534521

101553
7005723
92933
83329
208968
120127
92875Benzidine
56553
50328
205992
191242
207089
111444
108601
85687
86748
218019Chrysene
53703
132649
84662
131113
84742
117840
206440

Fluorene 86737
Hexachlorobenzene 118741

Hexachlorobutadiene 87683
77474
67721
193398
78591
62759
621647
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Benzo[a]anthracene

Benzo[a]pyrene

Benzo[b]fluoranthene

Dibenzo[a,h]anthracene

Dibenzofuran

Diethylphthalate

Dimethylphthalate

Di-n-butylphthalate

Di-n-octylphthalate

Fluoranthene

4-Bromophenyl-phenylether

4-Chlorophenyl-phenylether

4-Nitrobiphenyl

Acenaphthene

Acenaphthylene

Anthracene

Benzo[g,h,i]perylene

Benzo[k]fluoranthene 

bis(2-Chloroethyl)ether 

bis{2-chloroisopropyl)ether

Butylbenzylphthalate

Carbazole

Hexachlorocyclopentadlene

Hexachloroethane

Table 1b: Summary of Chemicals not Detected in Groundwater from the UHU 
Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

lndeno[1,2,3-cd]pyrene

Isophorone

n-Nitrosodimethylamine

N-Nitroso-di-n-propylamine



Analyte CASRN

n-Nitrosodiphenylamine 86306

Pentachlorophenol 87865

Phenanthrene 85018

Pyrene 129000

Triphenylphosphate 115866
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Table 1b: Summary of Chemicals not Detected in Groundwater from the UHU 
Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Footnotes;
A listing of chemicals that were routinely analyzed for in ground water but never detected above their respective sample 
quantitation limits (SQL)
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File SR033102(2)March 31,2002

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S



Table 2a: Historical Groundwater Data Summary for the MHU Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte Total

VOCs (pg/L)
1.90E+3 1.90E+0 9.50E+2 1.10E+2 1.78E+21,1,1 -T richloroethane 71556 1 58 1.7 3.80E+0 1.46E+2 1.48E+2 4.41E+1

1 4.70E+0 2.40E+3 2.35E+0 1.20E+3 1.32E+2 2.20E+21,1-Dichloroethane 75343 58 1.7 2.10E+2 1.80E+2 5.38E+1

2.80E+0 1.40E+3 1.40E+0 7.00E+2 8.44E+1 1.35E+2 1.14E+2 3.32E+11,1-Dichloroethene 75354 1 58 1.7 3.51E+1

1,2-Dichloroethane 107062 8 58 13.8 2.80E+0 1.40E+3 1.40E+0 9.20E+3 4.65E+2 1.66E+3 9.20E+3 8.24E+2 4.74E+1

4-Methyl-2-pentanone 108101 6 21 28.6 1.00E+1 5.00E+3 5.00E+0 3.10E+3 9.85E+2 1.05E+3 3.10E+3 1.36E+3 2.97E+2
2.20E+4 4.77E+3 7.07E+3 1.09E+367641 6 9 66.7 1.20E+3 5.00E+3 2.29E+1 2.20E+4 8.65E+3Acetone

4.40E+0 5.00E+2 2.20E+0 9.98E+3 1.25E+3 1.85E+3 9.98E+3 1.65E+3 4.70E+2Benzene 71432 51 58 87.9

108907 58 58 100.0 1.93E+2 6.02E+4 5.38E+3 9.29E+3 6.02E+4 7.39E+3 2.56E+3Chlorobenzene

4.00E+2 5.86E+1 9.05E+167663 1 58 1.7 1.60E+0 8.00E+2 8.00E-1 1.21E+2 7.82E+1 2.07E+1Chloroform
1.10E+23.4 1.00E+1 5.00E+3 5.00E+0 2.50E+3 2.68E+2 4.59E+2 4.66E+2 3.67E+2Chloromethane 74873 2 58

7.20E+0 5.00E+3 3.60E+0 2.50E+3 2.01E+2 3.96E+2 1.37E+2 2.87E+2 7.89E+1100414 2 58 3.4Ethylbenzene

2.80E+0 1.40E+3 1.40E+0 2.26E+3 2.52E+2 3.89E+2 2.26E+3 3.36E+2 7.99E+175092 19 58 32.8Methylene Chloride
5.00E+3 5.00E+0 2.50E+3 4.42E+2 8.81 E+2 1.73E+2 8.29E+2 8.76E+1108383 2 14 14.3 1.00E+1m-Xylene

1.00E+1 5.00E+3 5.00E+0 2.50E+3 4.43E+2 8.80E+2 1.44E+2 8.30E+2 9.13E+195476 3 14 21.40-Xylene

2 3.4 4.10E+0 2.10E+3 2.05E+0 1.05E+3 1.22E+2 1.96E+2 2.15E+2 1.64E+2 4.87E+1Tetrachloroethene 127184 58

3.00E+3 3.00E+0 3.00E+3 4.41 E+2 6.00E+2108883 26 58 44.8 6.00E+0 3.00E+3 5.70E+2 1.35E+2Toluene
1.60E+0 8.00E+2 8.00E-1 6.09E+2 5.61 E+1 1.12E+2 1.80E+1156605 3 51 5.9 6.09E+2 8.20E+1trans-1,2-Dichloroethene

58 3.4 1.90E+0 1.00E+3 9.50E-1 5.00E+2 7.55E+1 1.17E+2Trichloroethene 79016 2 2.49E+2 1.01 E+2 2.61E+1

75014 1 58 1.7 1.00E+1 5.00E+3 5.00E+0 2.50E+3 2.89E+2 4.78E+2 1.29E+3 3.92E+2 1.14E+2Vinyl Chloride
2 7 28.6 2.50E+2 1.00E+3 1.25E+2 5.40E+2 4.18E+2 1.59E+2 5.40E+2 5.17E+2 3.78E+2Xylenes (total) 1330207

SVOCs (pg/L)

40 1.90E+0 5.00E+4 9.50E-1 2.50E+4 1.35E+3 4.43E+3120821 3 7.5 1.72E+2 2.50E+3 3.76E+11,2,4-Trichlorobenzene
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CASRN Number
Detected Samples

Percent
Freq. 

Detection

Minimum Maximum Minimum Maximum Mean 
Detection Detection Cone. Cone. Cone. 

Limit Limit (a)

Standard Maximum Normal Geometric
Deviation Detected 95% UCL Mean 

Cone. (b)



Table 2a: Historical Groundwater Data Summary for the MHU Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte Total

1,2-Dichlorobenzene 95501 21 40 52.5 1.90E+0 5.00E+4 9.50E-1 2.50E+4 2.29E+3 4.52E+3 6.77E+3 3.46E+3 2.09E+2

1,3-Dichlorobenzene 541731 3 40 7.5 1.90E+0 5.00E+4 9.50E-1 2.50E+4 1.33E+3 4.43E+3 1.80E+1 2.48E+3 3.55E+1

1,4-Dichlorobenzene 106467 25 40 62.5 4.40E+0 5.00E+4 2.20E+0 2.50E+4 1.57E+3 4.38E+3 8.88E+2 2.71 E+3 2.92E+2

2,4.6-Trichlorophenol 88062 12 32 37.5 2.70E+0 5.00E+4 1.35E+0 2.50E+4 2.54E+3 5.43E+3 1.38E+4 4.12E+3 1.03E+2

2,4-Dichlorophenol 120832 19 32 59.4 2.70E+0 2.00E+3 1.35E+0 8.30E+4 1.17E+4 2.15E+4 8.30E+4 1.79E+4 3.39E+2

2,4-Dimethylphenol 105679 13 32 40.6 2.70E+0 5.00E+4 1.35E+0 2.50E+4 1.80E+3 4.89E+3 2.04E+3 3.22E+3 8.90E+1

2-Chloroaniline 95512 14 15 93.3 5.00E+4 5.00E+4 3.22E+3 3.29E+5 9.38E+4 1.01E+5 3.29E+5 1.37E+5 5.02E+4

2-Chlorophenol 95578 25 32 78.1 3.30E+0 2.00E+3 1.65E+0 1.60E+5 1.19E+4 2.98E+4 1.60E+5 2.06E+4 4.42E+2

2-Nitrochlorobenzene 88733 17 40 42.5 1.00E+1 5.00E+4 5.00E+0 4.63E+5 3.97E+4 9.01 E+4 9.35E+24.63E+5 6.31 E+4

3-Chloroaniline 108429 9 15 1.00E+160.0 5.00E+4 5.00E+0 5.72E+4 1.92E+4 1.66E+4 5.72E+4 2.62E+4 7.08E+3

3-Methylphenol 108394 2 6 33.3 2.00E+3 2.50E+4 1.00E+3 1.10E+5 2.76E+4 4.23E+4 1.10E+5 5.60E+4 8.85E+3

3-Nitrochlorobenzene 121733 6 11 54.5 1.00E+3 5.00E+4 5.00E+2 4.61 E+5 9.05E+4 1.59E+5 4.61 E+5 1.69E+5 9.26E+3

4-Chloroaniline 106478 13 18 72.2 1.00E+1 1.00E+5 5.00E+0 1.05E+5 3.94E+4 3.25E+4 1.05E+5 5.20E+4 1.23E+4

4-Chlorophenol 106489 19 31 61.3 1.00E+1 5.10E+3 5.00E+0 6.70E+4 1.04E+4 1.58E+4 1.51 E+4 8.56E+26.70E+4

4-Nitrochlorobenzene 100005 15 40 37.5 1.00E+1 5.00E+4 5.00E+0 1.85E+5 2.10E+4 3.94E+4 1.85E+5 3.12E+4 7.85E+2

4-Nitrophenol 100027 1 32 2.40E+03.1 2.50E+5 1.20E+0 1.25E+5 7.87E+3 2.45E+4 2.40E+0 1.50E+4 4.18E+1

Aniline 62533 21 28 75.0 1.10E+1 1.00E+5 5.50E+0 6.85E+5 1.35E+5 1.93E+5 6.85E+5 1.94E+5 2.20E+4

bis(2-Ethylhexyl)phthalate 117817 1 40 1.00E+12.5 5.00E+4 5.00E+0 2.50E+4 1.55E+3 4.41 E+3 1.15E+2 2.70E+3 1.26E+2

Chrysene 218019 1 40 2.5 2.50E+0 5.00E+4 1.25E+0 2.50E+4 1.34E+3 4.43E+3 3.77E+0 2.49E+3 3.84E+1

Fluoranthene 206440 1 40 2.5 2.20E+0 5.00E+4 1.10E+0 2.50E+4 1.33E+3 4.43E+3 6.58E+0 2.48E+3 3.48E+1

Naphthalene 91203 6 40 15.0 1.60E+0 5.00E+4 8.00E-1 2.50E+4 1.76E+3 5.05E+3 1.30E+4 3.08E+3 3.48E+1

Nitrobenzene 98953 10 40 25.0 1.90E+0 5.00E+4 9.50E-1 2.50E+4 2.03E+3 4.84E+3 1.40E+4 3.29E+3 6.86E+1

86306n-Nitrosodiphenylamine 3 40 7.5 1.90E+0 5.00E+4 9.50E-1 2.50E+4 1.33E+3 4.43E+3 9.00E+0 2.48E+3 3.43E+1

Pentachlorophenol 87865 3 32 9.4 3.60E+0 2.50E+5 1.80E+0 1.25E+5 7.95E+3 2.45E+4 1.27E+3 1.51 E+4 7.76E+1
Phenol 108952 26 32 81.3 1.50E+0 1.70E+0 7.50E-1 1.10E+6 7.49E+4 2.25E+5 1.10E+6 1.40E+5 1.11 E+3
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CASRN Number
Detected Samples

Percent 
Freq. 

Detection

Minimum Maximum Minimum Maximum Mean
Detection Detection Cone. Cone. Cone.

Limit Limit (a)

Standard Maximum Normal Geometric
Deviation Detected 95% UCL Mean 

Cone. (b)



Table 2a: Historical Groundwater Data Summary for the MHU Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte

5.00E+4 9.50E-1 3.10E+1Pyrene 129000 1 40 2.5 1.90E+0 2.50E+4 1.32E+3 4.44E+3 5.59E+0 2.47E+3
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Footnotes;
All concentrations are in pg/L.
a) The maximum concentration Is either one-half of an elevated detection limit or the maximum detected concentration.
b) The 95 percent upper confidence limit (UCL) assumes that data are normally distributed.

Percent
Freq. 

Detection

CASRN Number Total 
Detected Samples

Standard Maximum Normal Geometric
Deviation Detected 95% UCL Mean 

Cone. (b)

Minimum Maximum Minimum Maximum Mean
Detection Detection Cone. Cone. Cone.

Limit Limit (a)
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File SR033102(2)March 31,2002
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Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S



Table 3a: Historical Groundwater Data Summary for the LHU Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte Total

VOCs (pg/L)

1,2-Dichloroethane 107062 8 50 16.0 2.80E+0 2.80E+2 1.40E+0 1.91E+3 1.90E+2 4.08E+2 1.91E+3 2.84E+2 4.83E+1

4-Methyl-2-pentanone 108101 34 2.50E+15 14.7 1.00E+3 1.25E+1 8.41 E+2 2.71 E+2 1.94E+2 8.41E+2 3.26E+2 1.98E+2

Acetone 67641 1 2 50.0 1.00E+3 1.00E+3 8.60E+1 5.00E+2 2.93E+2 2.93E+2 8.60E+1 2.07E+26.34E+2

Benzene 2671432 50 52.0 4.40E+1 4.40E+2 6.60E+0 6.13E+2 2.40E+2 1.78E+2 6.13E+2 2.81E+2 1.73E+2

Chlorobenzene 108907 50 50 100.0 1.40E+2 7.38E+3 2.97E+3 1.61E+3 7.38E+3 3.34E+3 2.39E+3

Chloromethane 74873 1 50 2.0 1.00E+1 1.00E+3 5.00E+0 5.00E+2 1.75E+2 1.49E+2 4.66E+2 2.10E+2 1.05E+2

Ethylbenzene 100414 8 50 16.0 7.20E+0 1.00E+3 3.60E+0 5.00E+2 1.59E+2 1.17E+2 2.80E+2 1.86E+2 9.95E+1

Methylene Chloride 75092 16 50 32.0 2.80E+0 6.90E+2 1.40E+0 1.79E+3 1.58E+2 2.78E+2 1.79E+3 2.23E+2 5.82E+1

m-Xylene 108383 10 32 31.3 1.00E+2 1.00E+3 5.00E+1 9.62E+2 3.68E+2 2.72E+2 9.62E+2 4.47E+2 2.71E+2

8 25.8 1.00E+2 1.00E+3 5.00E+1 5.39E+2 2.80E+2 1.59E+2 2.29E+20-Xylene 95476 31 5.39E+2 3.27E+2

Tetrachloroethene 127184 7 50 14.0 4.10E+0 4.10E+2 2.05E+0 1.22E+3 1.05E+2 1.71 E+2 1.22E+3 1.45E+2 5.64E+1

6.00E+2 3.00E+0 2.07E+3 3.82E+2 4.88E+2Toluene 108883 20 50 40.0 6.00E+0 2.07E+3 4.96E+2 1.52E+2

2.0 5.00E+0 1.00E+3 2.50E+0 7.20E+2 1.81 E+2 1.63E+2 7.20E+2 2.19E+2 1.03E+2trans-1,3-Dichloropropene 10061026 1 50

1.90E+0 1.00E+3 9.50E-1 5.00E+2 5.99E+1 8.40E+179016 3 50 6.0 1.92E+2 7.95E+1 2.95E+1Trichloroethene

1330207 1 2 50.0 2.00E+2 2.00E+2 4.30E+1 1.00E+2 7.15E+1 4.03E+1 4.30E+1 1.18E+2 6.56E+1Xylenes (total)

SVOCs (pg/L)

18.2 1.90E+0 1.90E+3 9.50E-1 9.50E+2 1.10E+2 2.01E+21,2,4-Trichlorobenzene 120821 8 44 1.38E+2 1.60E+2 3.92E+1
42 2.00E+2 1.00E+3 6.00E+0 9.81 E+3 2.14E+3 2.65E+395501 44 95.5 9.81E+3 2.80E+3 7.76E+21,2-Dichlorobenzene

1.90E+0 1.90E+3541731 6 44 13.6 9.50E-1 9.50E+2 9.91E+1 2.03E+2 1.74E+1 1.50E+2 3.19E+11,3-Dichlorobenzene

106467 23 44 52.3 4.40E+1 4.50E+3 2.20E+1 2.25E+3 3.15E+2 4.39E+21,4-Dichlorobenzene 4.56E+2 4.24E+2 2.04E+2

88062 26 46 56.5 2.70E+0 2.80E+3 1.35E+0 3.03E+3 7.67E+2 7.82E+2 3.03E+3 9.57E+2 1.74E+22,4,6-Trichlorophenol

2.80E+3 1.35E+0 1.28E+4 3.10E+3 3.56E+363.0 2.70E+0 1.28E+4 3.97E+3 4.94E+2120832 29 462,4-Dichlorophenol
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CASRN Number
Detected Samples

Percent 
Freq. 
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Minimum Maximum Minimum Maximum Mean
Detection Detection Cone. Cone. Cone.
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Standard Maximum Normal Geometric
Deviation Detected 95% UCL Mean 

Cone. (b)



Table 3a: Historical Groundwater Data Summary for the LHU Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte Total
Mean

6.49E+12.80E+3 1.35E+0 1.40E+3 1.75E+2 2.85E+2 5.63E+2 2.44E+22,4-Dimethylphenol 105679 19 46 41.3 2.70E+0

5.00E+2 2.50E+2 1.95E+5 5.11E+4 6.79E+4 1.95E+5 8.33E+4 1.52E+42-Chloroaniline 95512 11 12 91.7 5.00E+2

2.80E+22-Chlorophenol 95578 29 46 63.0 3.30E+0 3.40E+3 1.65E+0 8.50E+3 1.66E+3 2.35E+3 8.50E+3 2.23E+3

1.28E+22-Nitroaniline 88744 1 46 2.2 1.00E+1 1.00E+4 5.00E+0 5.00E+3 5.02E+2 1.05E+3 2.19E+1 7.56E+2
1.30E+3 5.00E+0 2.19E+5 5.26E+4 5.78E+4 5.42E+32-Nitrochlorobenzene 88733 34 46 73.9 1.00E+1 2.19E+5 6.66E+4

3,3'-Dichlorobenzidine 91941 1 44 2.3 1.67E+1 1.70E+4 8.35E+0 8.50E+3 7.53E+2 1.72E+3 4.70E+1 1.18E+3 1.96E+2

3-Chloroaniline 108429 10 12 83.3 1.00E+1 1.00E+3 5.00E+0 5.24E+4 1.76E+4 1.62E+4 5.24E+4 2.53E+4 6.18E+3

3-N itrochl orobenzene 121733 4 8 50.0 1.00E+2 5.00E+2 5.00E+1 3.09E+4 6.41 E+3 1.15E+4 3.09E+4 1.31E+4 8.38E+2

1.13E+44-Chloroaniline 106478 10 12 83.3 4.00E+2 2.00E+3 2.00E+2 5.69E+4 2.27E+4 1.93E+4 5.69E+4 3.19E+4

4.18E+24-Chlorophenol 106489 25 50 50.0 1.00E+1 1.00E+4 5.00E+0 1.80E+4 3.18E+3 4.65E+3 1.80E+4 4.27E+3
1.34E+24-Nitroaniline 100016 1 46 2.2 1.00E+1 1.00E+4 5.00E+0 5.00E+3 5.04E+2 1.05E+3 1.26E+2 7.58E+2

4-Nitrochlorobenzene 100005 33 46 71.7 1.00E+1 1.30E+3 5.00E+0 1.15E+5 2.41E+4 2.76E+4 1.15E+5 3.08E+4 3.12E+3

4-Nitrodiphenylamine 836306 2 44 4.5 1.00E+1 1.00E+4 5.00E+0 5.00E+3 4.53E+2 1.03E+3 1.07E+2 7.07E+2 1.22E+2
7.73E+31.00E+3 1.00E+4 5.00E+2 4.80E+4 1.86E+4 1.68E+4 4.80E+4 2.42E+4Aniline 62533 19 24 79.2

1.30E+3 1.25E+2 2.67E+2 6.33E+0 1.92E+2 3.30E+150328 1 44 2.3 2.50E+0 2.60E+3 1.25E+0Benzo[a]pyrene

2.3 2.50E+0 2.60E+3 1.25E+0 1.30E+3 1.29E+2 2.68E+2 9.51 E+0 1.96E+2 3.46E+1Benzo[k]fluoranthene 207089 1 44

6.84E+144 2.3 5.70E+0 5.80E+3 2.85E+0 2.90E+3 2.64E+2 5.91 E+2 5.90E+0 4.10E+2bis(2-Chloroethyl)efher 111444 1
6.84E+1108601 1 44 2.3 5.70E+0 5.80E+3 2.85E+0 2.90E+3 2.64E+2 5.91 E+2 5.90E+0 4.10E+2bis(2-chloroisopropyl)ether

3 44 6.8 1.00E+1 1.00E+4 5.00E+0 5.00E+3 4.48E+2 1.03E+3 3.27E+1 7.02E+2 1.24E+2bis(2-Ethylhexyl)phthalate 117817

1 44 2.3 2.50E+0 2.60E+3 1.25E+0 1.30E+3 1.25E+2 2.67E+2 3.32E+1Chrysene 218019 8.73E+0 1.92E+2

1.00E+1 5.00E+3 4.47E+2 1.03E+3 1.16E+2Di-n-butylphthalate 84742 1 44 2.3 1.00E+4 5.00E+0 3.41E+1 7.01E+2

2 44 4.5 2.20E+0 2.20E+3 1.10E+0 1.10E+3 1.11E+2 2.33E+2 1.69E+2 3.07E+1Fluoranthene 206440 1.57E+1

1.00E+4 5.00E+0 1.00E+4 5.60E+2 1.64E+3 1.00E+4 9.66E+2 1.13E+277474 1 44 2.3 1.00E+1Hexachlorocyclopentadiene
1.60E+3 8.00E-1 8.00E+2 8.79E+1 1.74E+2 4.09E+1 1.31 E+2 3.03E+191203 10 44 22.7 1.60E+0Naphthalene
1.90E+3 9.50E-1 1.01 E+3 1.96E+2 2.70E+2 1.01 E+3 2.63E+2 5.16E+115 44 34.1 1.90E+098953Nitrobenzene
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Table 3a storical Groundwater Data Summary for the LHU Z— Wells, Site R, Solutia Inc., W.G. Krummrich Plant,

Analyte Total

1.90E+3 9.50E-1 1.90E+3 1.20E+2 3.16E+2 1.98E+2 2.52E+1n-Nitrosodiphenylamine 86306 1 44 2.3 1.90E+0 1.90E+3
6 46 13.0 3.60E+0 5.00E+3 1.80E+0 2.50E+3 2.09E+2 5.07E+2 1.16E+2 3.32E+2 4.05E+1Pentachlorophenol 87865

27 46 1.50E+0 1.50E+3 7.50E-1 3.30E+4 4.11E+3 7.93E+3 3.30E+4 6.03E+3 2.39E+2Phenol 108952 58.7

129000 3 44 6.8 1.90E+0 1.90E+3 9.50E-1 9.50E+2 9.84E+1 2.04E+2 1.39E+1 1.49E+2 2.74E+1Pyrene
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CASRN Number
Detected Samples

Footnotes:
All concentrations are In pg/L.
a) The maximum concentration is either one-half of an elevated detection limit or the maximum detected concentration.
b) The 95 percent upper confidence limit (UCL) assumes that data are normally distributed.

Percent
Freq. 

Detection

waijgat, IL

standard Maximum Normal Geometric
Deviation Detected 95% UCL Mean 

Cone. (b)

Minimum Maximum Minimum Maximum Mean
Detection Detection Cone. Cone. Cone.

Limit Limit (a)



Analyte CASRN

VOCs

1,1,1 -T richloroethane 71556

1,1,2.2-Tetrachloroethane 79345

1,1,2-T richloroethane 79005

1,1-Dichloroethane 75343

1,1-Dichloroethene 75354

1,2-Dichloropropane 78875

2-Butanone 78933

2-Chloroethyl Vinyl Ether 110758

2-Hexanone 591786

Acrolein 107028

Acrylonitrile 107131

Bis(chloromethyl)ether 542881

Bromodichloromethane 75274

Bromoform 75252

Bromomethane 74839

Carbon disulfide 75150

Carbon tetrachloride 56235

Chloroethane 75003

Chloroform 67663

cis-1,3-Dichloropropene 10061015

Dibromochloromethane 124481

Dichlorodifluoromethane 75718

Methyl Isoamyl Ketone 110123

Styrene 100425

Total 1,2-Dichloroethene 540590

trans-1,2-Dichloroethene 156605

Trichlorofluoromethane 75694

Vinyl chloride 75014

SVOCs

1,2-Diphenylhydrazine 122667

2,4,5-T richlorophenol 95954

2,4-Dinitrochlorobenzene 97007

2,4-Dinitrophenol 51285

2,4-Dinitrotoluene 121142

2,6-Dinitrotoluene 606202
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Table 3b: Summary of Chemicals not Detected in Groundwater from the LHU 
Zone Wells, Site R, Solatia Inc., W.G. Krummrich Plant, Sauget, IL



Analyte CASRN
91587
91576
95487
86000
88755
610402
108394
99092
534521
101553
59507
7005723
92933
100027
83329
208968
120127
92875Benzidine
56553
205992
191242
111911
85687
86748
53703
132649
84662
131113
117840
86737
118741Hexachlorobenzene

Hexachlorobutadiene 87683

Hexachloroethane 67721

193398

78591

62759

621647
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3-Methylphenol

3-Nitroaniline

Diethylphthalate

Dimethylphthalate 

Di-n-octylphthalate 

Fluorene

Dibenzo[a,h]anthracene

Dibenzofuran

4,6-Dinitro-2-methylphenol

4-Bromophenyl-phenylether

4-Chloro-3-methylphenol

4-Chlorophenyl-phenylether

4-Nitrobiphenyl

4-Nitrophenol

Acenaphthene

Acenaphthylene

Anthracene

lndeno[1,2.3-cd]pyrene

Isophorone

n-Nitrosodimethylamine

N-Nitroso-di-n-propylamine

2-Chloronaphthalene

2-Methylnaphthalene

2-Methylphenol

2-Nitrobiphenyl

2-Nitrophenol

3,4-Dinitrochlorobenzene

Table 3b: Summary of Chemicals not Detected in Groundwater from the LHU 
Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Benzo[a]anthracene

Benzo[b]fluoranthene

Benzo[g,h,i]perylene 

bis(2-Chloroethoxy)methane

Butylbenzylphthalate

Carbazole



Analyte CASRN

Phenanthrene 85018

T riphenylphosphate 115866
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Table 3b: Summary of Chemicals not Detected in Groundwater from the LHU 
Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Footnotes:
A listing of chemicals that were routinely analyzed for in ground water but never detected above their respective sample 
quantitation limits (SQL)
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Table 2-18

Surface Water Analytical Data Summary

File SR033102(2)March 31,2002

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S
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Site (PDA) Surface Water Quality Criteria Downtriream (DDA) Reference Upstream (UDA) Reference

Acute*

1.2,3,4.7.e.S4

TEQ Mammal

Oh U9l ND ND 0.0% ND ND to ND NO ND7085-19-0 Herbicides

19 15

PCBe

0,014* 0,14 0.1

0,19* 0,011‘ 1.69^

0.013*0.001

39* 2.2*
0.0043^

0.0S1
0.051

0.066 0.036

0.125 0.0069

Pagel of3

SWNAWQ
CMC*

SWNAWQ
CCC*

0.95
2.4^
0.52

0.24
0 22» 
'o^

SWTierK 
Secondary

Maxbmsn

2.4.S-TP fSHvax)
2,4-D

39*
39*

95* 
Tos''

95*

jiflL
ua1 
ug>l

3.3 
To^
1.26

1.1
3.0

2.2*
2.2*

Total HxCOF 
■ Total PeCDD 
; Total PeCDF* 
ri^aifCD^

Units
pafL 
palL

93-76-5
93- 72-1
94- 75-7
94-82-6 
75-99-0 

1916-00-9 
120-36-5 
68-65-7 
94-74-6

0.519 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND to 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND

ND 
ND 
ND 
ND 
ND 
ND 
ND to 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
to 
ND 
ND 
ND 
ND 
ND 
ND 
to 
to 
to 
ND 
ND 
to 
ND 
ND

SWTierH 
SecorWiary

Chronic*

0.67 
to 
ND

ND 
ND 
ND 
ND 
ND 
ND 
ND to 
ND 
ND 
ND 
ND 
ND 
ND

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

ND 
ND 
ND 
ND 
ND
ND
ND
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND to 
ND 
ND 
ND 
to 
ND 
ND 
ND 
ND 
ND

f . •

ugii

Jjfll 
JjflL 
jaL 
jbjl
Jifll 

ugi

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
to 
ND 
ND Jffi. ND to 
ND 
ND 
ND 
ND 
ND 
ND 
ND

ND 
ND 
ND 
ND 
ND 
NO

1: 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND

ND 
ND 
ND 
ND

ryj-H-MBd

PCBs
POBs
PCBs
PCBe
PCBs

Site
Maiwnum

169
5.2 
7

ND 
ND 
ND
2.2 
ND 
ND 
ND 
ND
ND ' 
ND 
ND 
ND 
ND 
ND

12.9 
! ND 

ND 
2.2 
ND 
ND 
ND 
ND

0.307 
ND 

0.14
10 
ND 
ND

0,11
1.65 
ND 
ND

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND
9.4 
ND 
ND 
ND 
ND 
ND 
ND to

0.0222 
0.11 
ND 
0.63 
ND 
ND 
ND 
ND 
ND 
ND

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NP 8.95 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.0221 
0.16 
ND 
0.46 
ND 
ND 
ND 
ND 
ND 
NO

Upstream 
Maxhnum

195 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND to 
ND 
ND ND 
ND 
ND 
to 
ND 
ND 
ND 
ND to 
ND 
NO 
NO 

0.0195 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

Upstream 
Average
182.3 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND ND 
ND 
ND 
ND 
ND

ND

ND 
ND 

0.0162 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO

Ik-rm .i

2X 
Up^ream 
Average

364.6 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
to
ND 
ND

___ ND—. 
ND 
ND 
ND 
ND 
ND 
ND

0,0364 
ND 
ND 
ND 
ND 
ND 
to 
ND 
ND 
ND

CAS Number 
3266-67-9 

39001-02-0 
35822-46-9'" 
67562-39-4 
55673-69-7

SWN. 
Chronic 

WQ^

Table 6-1. Surface Water Screening Tabic 
W.G. Krunnvich Site 

Sauget. IBnois

PCBs 
PCBs 
PCBs. 
PC^

SWIL 
Acute
WQ»

0.0%
11.1% 
55.6%
0.0%
0.0%
11.1% 
22.2%
0.0%
0.0%

Oak Ridge 
LoweM Chronic 
AU Organisms’

iga

rra

jjfljL 
Jifll 
jatf. 
jifll 
jaL 
jjfll 
jjaL 

ugtl 
jjflt 

utfl 
_ugfl. 

ugl 
jatL 
Jjflt 
Jjflt
Jjflt 
Jjflt 

ugR 
jjaL 
Jjflt 
Jjflt 
Jjflt 
jj^ 

utfl 
Jjflt

2X

Average
441

____ ND____  
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND
ND 
ND 
ND 
ND 
ND
ND 
ND
17.9 
ND 
ND 
ND 
ND 
ND 
ND 
ND

0.0442
0.36 
ND
0.96 
ND 
ND 
ND 
ND 
ND
ND

0.0043^
0.0036

1.2.3.6.7.B-HxCD0 
1.2.3.6,7,64^CDF < '
1.2.3.7.8.94^000 ’

ka 1.2,3.7’b’9-HxCDF

Total HpCDD

'>•

Downstream 
Average

0.056
0.056*
0.056*

67-66-5
2051-24-3 

C-OiCHLOR^I
O-HEPTACHLOR 
O4tEXACHLORO 
C-MONOCHLORO 
C-NONACHLORO 
OOCTA-BIPHE 
O-PBJTBIPHEN 
C-TETRACHLOR 
C-TOTAL-PCB 

C-TOICHLOROB 
~ 72-^ 

72-55-9
SO-29-3 I 

3W-00-2
31S64-6

5103-71-9
319-85-7
31»6fr6 I 
6C^7-1 

9594J6-8
33213-65-9
1031-07-6
72-206 I

7421-93-4 I 
53494-706 I 

5669-9
5103-74-2
76-44-6 I

57117-41-6
60851-34-5
57117-31-4
1746-01-6

51207-31-9
37871-00-4
38996-75-3
34465-466
55684-94-1
36086-22-9
30402-15-4
41903-57-5
55722-27-5

Site 
Average

157.3 
4.014
4.603 

ND 
ND 
ND 

1.297 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

6.397 
ND 
ND 

1,353 
ND 
ND 
ND 
ND 

0.192 
ND 

0.236
3,06 
ND 
ND 

0.546 
2.59 
ND 
ND

1.2.3.4.7.641x000 * 
1,2,3.4.7.8-HxCDF

Name 
1.2.3.4.6.7,a.9-OCOn

1.2.3.4.6.7.8-I

33.3%
0.0%
0.0%
0.0%
0,0%
0.0%
0.0%
0.0%
0,0%
0,0% 
0.0%
0.0%
0.0% 
0.0% 
0.0% 
0,0%
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0%
0,0% 
0,0% 
0,0% 
0.0% 
0,0% 
0.0% 
0.0% 
0.0%

Frequency 
of Detection 

100,0%
11.1% 
44,4%
0.0%
0.0% 
0.0% 
11.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0% 

66.7%
0.0% 
0.0%
11.1%
0.0% 
0.0%
0.0%
0.0%

Hetbicidee 

Jleptachlorobiphenyl

i
ISs

Analysis
Dioxin 
Dioxin 
Dioxin 
Dioxin 
Pioodn

Hexachlcrobiphenyl 
MonocNofobiphenyl 
Nonachlofobiphenyl 
OctacHorobiphenyl 
Penlachiofofaiphenvl 
Tetrachtorobiphenyl

Totat Potychtonnated Biphenyte 
Trichlorobiphenyl

_________ 4.4‘-0DD_________  
_________ 4|4*-ODE_________  
_________ 4,4‘~DDT_________  

Aldin

2.4-P^ 
, - •■Dalapon. «■<;

___________DIcamba
Dtchloroprop 

Dinoseb 
MCPA({4-chloro-2-melh  ̂

acetic acicfl 
MCPP(2-(4-chtoro-2-methylp 

propanoic acidl ____
Pemachlorophenol fat pt-< 7.8| 

Decachlorobiphenyl

IWiESiWrJS

■■’BM

IKSW
IBEESai

IMBIM

—:r:iW

SEBSa

ua.tRga 
imTBPn 
i;a,;gg3

a^a-BHC 
alpha-Chlordane 

beta-BHC 
delta-BHC 

Dielctin 
Endosulfan I 
Endosulfan II 

Endosulfan sulfate 
Endrin_______

Enrtin aldehyde 
Endin ketone 

flamma-BHC (Lindane) 
gamma-CNordane 

Heptachlor
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Sfte (PDA) Surface Water QuiAty Criteria Downstream (DDA) Referarrce Upstream (UDA) Reference

WQ^AmJyeie Name Unite
0.52

0.019
0.73

230 13 489

1.5

4-CMofoar^Htne

1200 300

Anthracene

27 912

190 35

15
70 3.9

210 12

Ufli 3800 210

Page 2 of3

Site 
Maximum

SWNAWQ 
CMC*

SWNAWQ
CCC*

110
14

897
708

86 
1800

3.7
210

Upstream 
Maximum

SWTIerH 
Secortdary 

Acute’ Maximum

830
180

3.0
19

71
15

Upstream 
Average

OMt Ridge 
Lowest Chronic 
A10ni«nl«TO*

13
0.49
0.24

1003
85600

481
74

ND 
ND
ND 
ND
8
31
3.7 
ND 
ND 
ND
ND
20 
ND
ND
ND
ND 
ND 
ND
11

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

NO

ND 
ND
ND 
ND 
ND
ND
ND 
ND 
ND
ND

2X 
Upstream 
Average

Uflfl
ua1
Ufli
urfl

ND 
ND 
ND 
ND

1.S25
13.25 

ND 
ND 
ND 
ND

ND 
ND 
ND 
ND 
45 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
2.2 
ND 
ND 
NO
0.34 hp 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND ND 
ND

ND 
ND 
NO 
hiP
3.52 
9.84
2.52 
ND 
ND 
ND 
NO 
8.9 
ND 
ND 
ND 
ND 
ND 
ND 
3.93
ND 
ND 
ND 
ND 
14.1 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND

ND 
2.58 
ND 
ND 
ND 
2.11 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND hP 
ND 
NO 
ND 
NO hp 
ND

ND 
ND 
ND 
ND 
ND 1 
ND NO 
ND 
ND 
ND
0.38 
ND 
ND 
ND 
ND 
ND 
ND 
NO

NO 
ND 
ND
ND 
ND 
ND 
ND 
ND
ND
ND

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND to 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND

ND 
ND 
ND rp
iO 
ND 
ND 
ND 
ND
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND tp 
ND 
ND 
NO 
ND 
ND 
ND 
ND K3 
ND
ND
ND

SVOCs 
SWCs 
SVDCs 
SVOCs 
SVOCe 
SVOCs 
SVOCs 
SVOCe 
SVOCs 
SVOCe

ual
ugfl
ual 
ugfl

Table 6*1. Sufeoe Wa<er Screening TaUe 
W.O. Krummrich Site 

Sauget, llnois

2X 
Downstream 

Aven^
ND 
ND 
ND 
ND 
ND 
ND 
hP 
ND 
ND 
ND

700 
MO

SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs
SVOCs
SVOCe 
SWCe
SVOCs

0.09
0.86
0.30

ND 
ND ND 
hp
1.6 
iP 
hP 
ND 
K) 
ND ND 
ND 
hP 
ND 
ND 
ND ND
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO hP 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND

ND 
ND 
ND 
ND 
6.6 
ND 
ND 
ND fP 
ND ND 
ND 
ND 
ND 
ND 
ND ND 
ND 
ND 
ND 
hp 
ND iP 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND FP 
ND 
ND 
ND

ND

T

44«rophenol 
Acerumhthsrrs 

Acenaphthyterra

ugfl 
Jjfll 

ugH

Jfi!L

NO 
ND 
ND 
ND 
ND IP 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND J£L
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

ND

ND 
ND
ND 
ND
ND 
ND 
ND 
ND ND
NO
ND 
ND 
ND 
ND 
ND
1.75 
ND ND 
ND 
ND 
ND 
1.43 
ND 
ND 
ND 
ND 
ND bP 
ND

ND 
ND 
ND 
ND 
ND 
3.5 
ND ND 
ND 
ND 
ND 
2.86 
ND 
ND 
ND 
ND 
ND ND 
ND

SVOCs
SVOCe 
SVOCe 
SVOCe 
SVOCe
SVOCs
SVOCs

SWIL 
Acute

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND ND 
ND

ND 
ND 
ND 
ND 
ND 
ND 
ND ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND ND 
ND

ugl 
ugl 
ugfl

ugl
ugfl 
ugfl

ugl 
ugl 
utyi 
utfl
ug>l
ugfl 
ugfl
ugl
ugl

ND 
ND ND 
ND 
3.3 
ND 
ND 
ND 
IP 
ND ND 
ND
> 
ND 
ND ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

Frequency 
of Petectton

0.0038
0.03

0.0002

Stte 
Average 

ND 
ND 
ND 
ND

4.82 ' 
ND 
ND 
ND 
ND

0.73
0.027
0.014

SWIL 
Chronic 

WQ^

1598088-0 
933-78-8 
933-7-5 
95-954 
88-08-2 
12083-2 
10587-9 
51-288 
121-14-2 
606-202 
91-58-7 
95-578 
91-578 
95-48-7 
88-74-4 
68-758 
91-94-1 
609-198 
100448

4

&.
2-Chioropheno)

iepj’ 
iga’ 
igpa

■gJi 
saeg^i

E3!
■PJi 
egai ■gJi
E3! era

0.0%
0,0%
0.0%
0.0%

22.2%
33.3%
0.0% 
0.0% 
0.0% 
0.0%

0.0% 
0.0%
0.0%
0.0% 

44.4% 
44.4%
33.3%
0.0% 
0.0%
0.0%
0.0% 

44.4%
0.0% 
0.0% 
0.0% 
0.0% 
0.0%
0.0%

33.3%

Otmethylphthatale 
Fluoranthene 

Fluorene
HexacMorobenzene 

Hexachlorobutadene 
HexacNorocyclopentadene 

Hexachloroethane 
Indenoj 1,2.3-cdrpYrene 

Isophorone 
N-Nttfoso-d-n-pfopylamine 

N-Njlro6odphenylamlne

Heptachlor epowde_______
MethoxycNof 
Toxaphene

1.2.3-Tflchlofobenaens 
______1.2.4-TrichlofobenaBne 
_______1,2-DlcNorobenaBne

1.3.S-Trichlofobetwsne -
1.3- DicNefobenzs<^
1.4- Dlchlorobenane 

2.2'-Oxybis(1-CNoropropane) (blK-2-
cNofolsopropyl ether)
2.3.4- Tnchlorophenol
2.3.5- Tnchlofophenei •<-
2.3.6- TrtcMofotfwnoi

. 2.4.5-Trichtororrfiefml. . <__

0.0%
0.0%
0.0%
0.0%

44.4%
0.0%
0.0% 
0.0% 
0.0%
0,0%
0.0%
0.0%
0.0%
0.0% 
Q.0%
0.0%
0.0% 
0.0%
11.1%
0.0%
0.0%
0.0%

22.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0% 
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

lEBsailEssai

igTzggei 
igi’sigei

___

102487-3
72-438

8001-35-2 
87818
120-82-1 
9580-1
106-70-3 
541-73-1 
108-46-7
108-60-1

STIES

>ane
_____________hyijether 
ble(2-Ethylhexyl)phthalat6

MUyfcerwyWhalate J 
Carbazole 
Chrysene 

Di-n-toutylphthalate 
Ol-n-octylphthatate 

Dtbenzo(a.h)an(hracene 
Dlbenzofuran 

DIethylphthalate

B»fUBo(a)snttvacene 
-BenzoCawyrene 

B'enzp{b)fluofanthene

SWTIerl 
Seoortdary 
Chronic’

9589-2
53482-1 
101-56-3
598<>-7
106-478 
7005-72-3 
100818
10082-7
83- 328
208-958 
120-12-7 
56-56-3 
50-328

206- 99-2 
191-24-2
207- 06-9
111-91-1 
111.44.4 
11781-7
85- 68-7
86- 748 

218-01-9
84- 74-2

117- 848 
53-70-3
132-64-9 
8486-2
131-11-3 
205448
86- 73-7

118- 74-1
87- 68-3
77878 
67-72-1
193-39-5 
78-89-1
821-6^7 
86-308
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Site (PDA) Surface Water Quality Criteria Downstream (DDA) Reference Upstream (UDA) Reference

WQ‘ WQ’Marne UnitsCAS Nunrafaer Analysis
190 12 020

200
Phenot

1S200

400 26 1240

42067

1.7

Xytenee, Total ^0 13 62306

Page 3 of 3

SWNAWQ 
CMC*

SWNAWQ 
CCC*

110tf*
0.00'

Site 
Maximum

Site 
Average

500^
0.055'

240000 
1600
20000
2300

130 
32 

26000

17
180
1100

7.3
1.6
2200

0.02
9.S
64

Downstream 
Maxenum

3403
2400 
0400 
14680

2X 
Upstream 
Average

830 
120 

notf*
0.00*
440

244
1070
1203

ND 
ND
0.3 
ND
2.7

11 
610 
1200 

47
28 
910

ND 
0,93 
ND 
IS 
ND 
ND 
ND 
ND 
ND 
ND

0.77S 
ND 
ND 
ND
2,2 
ND 
1.8 
ND 
ND 
ND 
ND 
ND 
24 
ND 
ND 
ND 
ND 
ND 
ND 
0.36 
2.4 
ND 
ND 
ND

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
0.7 
ND 
ND 
ND 
ND 
NO

96 
9.6 
590" 
Q,Q5S‘
47

ND 
ND 
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO
ND
0.24 
ND
NO 
ND 
ND 
ND
2.3 
ND
ND 
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND
0.4 
ND 
ND 
ND 
ND 
ND

ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
0.39 
ND 
ND 
ND 
ND 
ND 
3.5
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.4 
ND 
ND 
ND 
ND 
ND

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND
14 
ND 
ND 
ND

1.785 
ND 
ND 
ND 
ND 
1.73 
1.775 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
K)

1.675 
ND

VQCsVOCs
VQCs
VOCs
VOCs

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
7 
ND 
ND 
ND 

0.6025 K) 
ND 
ND 
ND

0.86S 
0.6675 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

0.6375 
ND

Ethytoecjof*  ̂
mSoXvIene

SWIL 
Acute

SWIL 
Chronic

Table 6-1. Surface Water Screening Table 
W.G. Krummrich Site 

Sauget, Iftnois

2X 
Downstream 

Average

utfl

4jai 
utfl 
ug/l 
ugl 
ugH 
ugl 
ual 
utft 
ugn 
ugfl

ujyi 
Jal 
ug/l 
ugyi 
jal 
ugO 
ugfl 
ugn 
UgH 
ugl 
ugfl 
ugfl 
ug/l 
utyi

SWTierN 
SecoTKlary
Chronic*

Frequency 
of Detection

Upstream 
Maximum

:-4'!ft1.1.2-Trichtoroethane 
lj-Olchloroeihane~
1 J-Pi^Qroethene  ̂
1,2-Dichk)roetnane

14000
90
170

1500
130

262170
32763
77400 

507640 
525000

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
9 

ND 
ND 
ND 

0.785 
ND 
ND 
ND 
ND 
0.73 
0.775 

ND 
hP 
ND 
hC 
ND 
ND 
ND 
ND 
NO 
M3 
ND 
ND 
ND 
ND 
ND

0.675 
M)

MPgjai-^'a____

iaggai

Oak Ridge 
Lowest Chronic 
All Organisms*

Downstream 
Average

ND
2,2 
ND
3.89 
ND 
ND 
NO 
ND
ND 
ND

0.672 
ND 
ND 
ND

3.91 
ND
1.17 
ND 
ND 
ND 
ND
ND

7.59 
ND 
ND 
ND 
ND 
ND 
ND

0.686
1,09 
ND 
ND 
ND
1.18 
ND 
ND

0.922 
ND
1.15

2100

830 
450
6600

SWTierH 
Secondary 

Acute*

B-■
VOCs 
VQCs 
VOCs 
VOCs 
VOCs 
VOCs 
VOCs 
VOCs
VOCs

iil.I.I-Trichteroethane 
.2-TetrachtofOB>hane

0.0%
22.2%
0.0%

11.1%
0.0%
0.0% 
0.0% 
0.0%
0.0% 
0.0% 

33.3%
0.0%
0.0%
0.0%

33.3%
0,0% 

22.2%
0.0%
0.0% 
0.0%
0.0%
0.0%

66.7%
0.0%
0.0% 
0.0%
0.0%
0.0%
0.0% 

44.4% 
44.4%
0.0%
0.0%
0.0%
33,3%
0.0%
0.0%

11.1%
0.0% 
44.4%

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.195 
ND 
ND 
ND 
ND 
ND 
1.75 
ND 
ND 
ND

9538"
244'

Naphthalene 
fStrobenaene

Upstream 
Average

91-20-3
96-95-3
65-01-6 

106-95-2 
12900-0 
71-55-6
79-34-5
7900- 5 
7934-3
75- 35-4 
10706-2
76- 67-5
76-93-3 

591-76-6 
106-10-1
67-64-1 
71-43-2
75-27-4
75-25-2
74- 83-9
75- 150
56-23-5 

106-90-7 
75-00-3
67-66-3
74- 87-3
156-592 

1006101-5
124-491
100-41-4 
10936-3
75- 092 
100-42-5 
127-16-4
106-693 
15960-5 

10061-02-6
7901- 6

2-»te>^nana^^ ,,v. .
4-Methyl-2-pentanone (MIBK) 

Acdone •

Notes:
'iHlnols, 1999. Title 35 of the IHnols Adnlnlslnillve Cods, Subtitle C, Chapter 1. Part 302 Water Quality Standards, Subpalt B. 
^SEPA, 1999. National Recomtnended Water Quality Criteria - Correction. Ofllce of Water, EPA 82-2-Z-99O01 (April 1999). 
’Suter, G.W. II and C.L. Tsao. 1996. Toxicolo^cal Benohnraria for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1998 Revision. Risk Assessment, Health Sciences Research Division. Oak Ridge, Tennessee, ESfERZTM-96/R2. 
"USEPA 1995. Great Lakes Waler QuaHy Initiative Criteria Documents tor the Protection of Wildrie: DDT, Mercury, 2,3,7,B-TCDD, PCBs. Office of Water, EPA B20-B-95-008.
"Value for PCBs 
"Value for ODD p,p 
'Value for DDT
"Value for BHC (other) 
Value for Chlordane 
iValue for alpha- and beta-Endosulfan 
"Value for 1,2-Dlchloroethene 
Value for 1 .S-DIchlororropene 
MtMecterfattheSna ......................... ..
(Sile maximum concentration is less than the UDA and ODA ma:
Site tnatdffiian concentration is less than the screening criteria

750
1269
9535*
244’
7257

nzene ____
liofomeihane 
noform_________
I (Methyl bromide) 

dsulfide 
______ etrachlonde 

Chlorobenzene 
Chiofoethane 

: Chtorofofm

. T£iS:.r... flslBPlI

“Bl

■ ^♦Chtofomethane 
:te-1.2-D»chloroethene 
te-1.9Dichloropropen»
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Srto (PDA) Downstream (DDA) Reference Upstream (UDA) Re erence

1,2,3.7.

“>•

ugAcgdw ND ND7085-19-0 160000 19500 56% ND ND ND ND

59.8 21.6 70

I.

3.24 ^26

1.9 0.715 2

I 2.22 3

Pagel of3

ICTJTia.u:.

EEJ52
T"

iiererii;

ug8gidw
B

ND 
ND 

22%
ND 
ND 
ND 

44% 
ND 
ND

15.6
ND
ND
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND

4.82
3.16
4.16

1.22
2.07
1.19

1.55
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND

1

HerbicMee 
PCBs 
PCBe 
PCBs 
PCBs 
PCBs 
PCBs 
PCBs 
PCBs 
PCBs 
PCBs

45 ND 
ND ND 
ND ND 
ND 
ND 
ND 
ND 
ND
ND
1.6 
ND 
ND 
ND 
ND ND 
ND 
ND ND 
ND 
ND ND 
ND

13,7ND ND 
ND 
ND ND 
ND
ND
ND 
ND
ND
ND
2.04 
ND 
ND
ND 
ND 
NDND 
ND ND 
NDND
ND
ND

11%NDND 
ND 
ND ND 
ND 
ND 
NDND 
ND
ND 
11% 
ND
ND 
ND
ND 
NDND 
ND ND 
ND
ND ND 
ND

®L
8
2.
6 
7_5

1.6 
ND ND 
NDND
ND 
ND 
ND 
ND 
ND 
ND
ND 
ND 
ND
ND
ND 
ND 
ND
ND 
ND ND 
NDND 
ND 
ND

7.8 
ND 
ND 
ND ND 
ND 
ND 
ND 
ND 
ND 
ND
ND ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND ND
ND 
ND 
ND ND

ND 
ND 
ND 
ND 
ND 
ND 
ND ND 
ND 
ND 
ND 
ND ND 
ND

ND ND 
ND
ND 
ND ND
ND 
ND 
ND ND 
ND ND 
ND 
ND

803 
ND ND 
ND ND 
ND ND 
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND ND 
ND ND 
ND 
ND

16.06 
ND 
ND ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND ND 
ND ND 
ND 
ND 
ND 
ND ND 
ND 
ND 
ND 
ND ND

ug4<gdw
ugdcgdw

Downstream 
Maximum

1180
14.3
31.3
3 
ND 
ND 
ND 
ND 
ND ND 
ND ND 
ND 
ND 
ND 
ND 
ND
75.3
12.9
7.3
2.3 
ND
ND
3.1 
ND

0.462 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND 
ND

4 
p

Units 
pg/g 
pg/g 
pg^ 
pg^ 
pg/g

pg^

pg/g 
pg/g 
pg/g 
pg/g 
po^ 
pg/g

I
PCBs 

PestIcMes 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides

Sed Ontario’ 
(LEL)

Sediment Quality Criteria
SedQual

Guide^ 
(TEC)

Sed FL 
SQAG’ (TEL)

1.2.3.4.6.7.8-HpCDD
1,2.3,4,6.7.6-HpCDF
1.2.3.4.7.8.9‘HpCDF

EndosurtanI 
Endosulfan H 

EndostSfan suWete

Site 
Maximum 

911 
74.9
70.8
10,4
0.79 
ND 

0.62 
1.2

0.38 
ND 
ND 
ND 

0.48
0.195 
0.18 
ND 
0.6 
146 
54.2 
11.7 
10.1

Frequency of 
Detection 

100% 
56% 
100%
11% 
33%
ND 

78% 
22% 
22% 
ND 
ND 
ND 
11% 
11% 
11% 
ND 
33% 
100% 
56% 
44% 
78%
11%
33%
44%
33%

ND 
ND 
ND 
ND 
ND ND 
ND 
ND 
ND ND 
ND 
ND 
ND75.86
13
7.4
2.4 
ND 
ND
3.25 ND
0.466 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

Table 6-2. Sediment screening Table 
W.G. Krummrlch Site 

Sauget, Iffirtois

MCPP{2-(4-chloro-2- 
me1hylphenoxy)-propanoic 

_______ addl_________

ug^qdw 
ug4<odw 
ug4tgdw 
ug4cgdw 
ugKgdw

2 X Oownetrc 
Average 

1192.4 
14.88 
31.5 
3.1

Upstream 
Average

149.4 
3.288 

5.7 
ND 
ND 
ND 

0.1975 
02725 

ND 
0.2625 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

11.62 
2.713 
1.738 
1263 
0.355 

0.3925 
0225 

ND 
0.145 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

0.25
2.7

42.8
1.4

1.35 
ND 
ND 

2300 
ND 
ND 
ND 

1100 
ND 
ND

She 
Average

165.5
10.76 
10.84 
1.515 

0.3511 
ND 

0,4178 
0.3183 
0.1944 

ND 
ND 
ND

0.2033 
0.1606

0.17 
ND 

0,3006
22,53
7.414 
2.058
2.031 
0.2194 
0.6669 
6.798

0,4883 
0.379 

ND 
ND
277 
ND 
ND 
ND
165 
ND 
ND

Upstream 
Maximum

287
6.211.1 
ND 
ND 
ND
0.27
0.37 ND
0.35 nd ND 
ND 
ND 
ND 
ND 
ND 
23
5.3
3.3
2.4 0.51
0,66
0,25 
ND

0.239 
ND 
ND 
ND 
ND 
ND 
ND 
ND ND 
ND

2 X Upstream 
Average

298.8
6.576
11.4
ND 
ND 
ND

0.395
0,545

ND 
0525 

ND 
ND 
ND 
ND 
ND 
ND 
ND

23.64
5.426
3.476
2.526
0.71
0.785
0.45 
ND

0.292 
ND 
ND
ND 
ND 
ND 
ND
ND
ND
ND

87-86-5 
2051-24-3 

C-DiCHLOROBI 
C-HEPTACHLOR 
C-HEXACHLORO 
C-MONOCHLORO 
C-NONACHLORO 

C-OCTA-BIPHE 
C-PENTBIPHEN 
C-TETRACHLOR 

C-TOTAL-PCB

93-76-5
93- 72-1
94- 75-7
94-82-6
75-99-0 

1918-00-9
120-36-5
88-85-7
94-74-6

C-TRICHLOROB 
72-54-8 
72-55-9 
50-29-3 

-2 
319-84-6 

5103-71-9 
319-85-7 
319-86-8 
60-57-1 
959-98-8 

33213-65-9 
1031-07-8 
72-20-8

_______ .-<V'
,:jgKSSEI3B3li"

JM. .'■■ME;l!?gE3

1,2,3,7.6-PeCDF
2.3.4.6.7.8- HxCDF
2.3.4.7.8- PeCDF

CAS Number 
3268-87-9 
39001-02-0 
35822-46-9 
67562-39-4 
55673-89-7 
39227-28-6 
70648-26-9 
57653-85-7 
57117-44-9 
19408-74-3 
72918-21-9 
40321-76-4 
57117-41-6 
60851-34-5
57117-31-4
1746-01-6

51207-31-9
37871-00-4 
38998-75-3 
34465-46-8 
55684-94-1 
36088-22-9 
30402-15-4 
41903-57-5 
55722-27-5

Downstream 
Average

596.2
7.44
15.75
1.55 
ND
ND
ND
ND
ND
ND 
ND
ND
ND
ND 
ND 
ND
ND

37.94
6.5
3.7
1.2 
ND 
ND

1.625 
ND

0.233 
ND 
ND
ND
ND 
ND 
ND 
ND 
ND
ND

Anatysis 
Dioxin 
Dioxin 
Dioxin 
Dtodn 
Dtodn 
Dioxin 
Dtodn 
Dtodn 
Dioxin 
Dioxin 
Dioxin 
Dioxin 
Dioxin 
Dioxin 
Dioxin 
Dioxin 
Dtodn 
Dioxin 
Dioxin 
Dioxin 
Dtodn 
Dioxin 
Dioxin 
Dioxin 
Dtodn
Dioodn 

Herbicides 
HefWddes
Herbicides 
Herbicides 
Herbicides 
Herbicides 
Herbicides
Herbicides 
Herbicides

i MonocWorobiphenyi - -
i NonacMoroblphenyf 
rj Octacbtorobipbenyl 

Pentacblof obi phenyl 
Tetrachtorobiphenyi 

Total PdycWorinat^ ’ 
Biphenyls 

Trichtofoblphenyl 
4,4'-DDD
4,4'-DDE -
4,4'-DDT* :

Aldrin 1
elpha-BHC

f . MBS

2,3.7,8-TCDF 
Total HpCOD 
Total HpCDF 
Total HxCDD 
Total HxCDF 
Total PeCDD 
Total PeCDF 
Total TCDD 
Total TCDF 

TEQ MMnmal

1.■■.Jt-Ml

-“S- 
pg/g 
pg/g

3=
pg/g 
pg/g
pg/g

________________ pg/g

2.4-D
B;g4-DB
Spaiapon
^bicamba~"
DlcWoroprop
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Site (PDA) Downstream (DDA) Reference Upstream (UDA) Reference

Name UnitsCAS Number

2.47ug4tgdw

20.2

2-1

46.9

182

166 108 340

33 6.22 60

Page2of3

icagEa:

l£

74.8
88.8

170
240

220
320
370

Site 
Maximum

Frequency of 
Detection

Downstream 
Maximum

2.37
3.24

ND ND96.5 
ND 4800 
ND ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND ND 
ND 
ND 
ND ND 
ND 
ND ND

ND 
ND 11% ND67% 
ND 
NDND 
ND 
NDND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND ND 
ND ND 
ND 
ND 
ND ND 
ND

6.71
5.87

ND ND 
ND 
ND 
ND 
ND 
ND 
ND
ND ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

ND ND ND ND 
ND 
ND 
ND ND 
ND 
ND 
ND
75.5
ND 
ND
ND 
NDND 
ND
ND 
NDND
77 ND 
ND
ND
NDND 
ND

ND 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND ND 
ND 
ND 
ND 
ND ND 
ND 
ND ND 
ND
NDND ND ND 
ND ND 
ND 
ND 
ND 
ND 
ND
151 
ND 
ND 
ND
ND
ND 
ND 
ND 
NDND
154 nd 
NDND 
ND 
ND 
ND

ND
ND
ND
ND
ND 
ND
ND
ND
ND
ND
ND 
ND
ND
ND
ND
ND 
ND 
ND
ND
ND
NDND 
ND
ND ND 
ND
ND 
ND 
ND ND 
ND 
ND 
ND 
ND

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND ND ND 
ND 
ND 
ND 
ND ND 
ND 
ND ND 
ND

ND ND 
ND ND 
ND ND 
ND 
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND
218 
ND ND 
ND ND 
ND 
NDND 
ND 
ND

ND ND 108 ND 
1080 ND 
ND ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND ND 
ND 
ND 
ND ND 
ND 
ND ND

57.2
108
150

0.32
2.26

3
7 

0.3***
5

ND ND
ND ND 
ND 
ND ND 
ND 
ND ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

ND 
ND 
ND 
ND
ND
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

ND
ND 
ND
ND
ND
ND
ND
ND 
ND 
ND
110 
ND
ND
81.5
ND

ND 
ND 
ND
ND
ND
ND
ND
ND
ND
ND

22%
ND 
ND
11%
ND

ND 
ND 
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND 
ND
ND
ND

ND 
ND 
ND 
ND 
470 
1000
80 
ND 
750 
ND 
ND 
360 
ND 
ND
76 

7iD~ 
ND
ND 
800

ND
ND 
ND 
ND
144
208 
98.1 
ND 
195 
ND 
ND
137 
ND 
ND 
471
ND 
ND 
ND 
192

ND 
ND 
ND 
ND 
22% 
22% 
22% 
ND
22% ND 
ND 
11% 
ND 
ND 11% 
ND ND 
ND 
22%

ND ND ND ND 
ND 
ND 
ND ND 
ND 
ND 
ND
46 
ND 
ND
ND
ND
ND
ND 
ND
ND ND
49ND 
NDND 
ND ND 
ND

NDND ND ND 
ND 
ND 
ND 
ND ND 
ND 
ND 
ND 
ND 
ND ND 
ND 
ND ND
110 
ND ND 
ND ND 
ND ND 
ND 
ND 
ND

ND ND ND 
ND ND 
ND 
ND 
ND ND 
ND 
ND 
ND 
ND 
ND
ND 
ND 
ND
ND
109 
ND 
ND 
NDND 
ND 
ND 
ND 
ND ND

2 X Upstream 
Average

ND 
ND 
ND 
ND 
ND ND 
ND 
ND 
ND ND 
ND 
ND 
ND 
ND
ND

SVOCs 
SVOCs SVOCs 
SVOCs SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs SVOCs 
SVOCs SVOCs 
SVOCs 
SVOCs 
SVOCs

SVOCs 
SVOCs SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs SVOCs 
SVOCs SVOCs 
SVOCs 
SVOCs

2.4,6-Trtchlorophenoi
2.4- Dichlorophenol
2.4- DimefrMJhenoi

S-M«tiy|)hefK*4- 
Me1hMPhanoi(Tn8>Creson

upstream 
Maximum

1 4-Dlcniorobergene

> 2.3.4-TrichtorQphenoi -
2.3,5-Tr1cNorophenoi

Table 6-2. Sediment screening Table 
W.G. Krummrich Site 

Sauget, tIKnois

Sediment Quality Criteria
Sed Qua! 

Guide^
(TEC)

Sed Ontario^ 
(LEU)

Sed FL 
SQAG^(TEL)

ugAadw 
ug4<gdw 
ug/kgdw 
ugltgdw 
ugAgdw 
ug/kgc^ 
ug4<gdw 
ug4qdw 
ug4(odw 
ugltodw 
ug/kgdw 
ug/kgdw 

ufl^tgdw 
ug^^dw 
ugfltfldw 
ug4qidw 
ufliqdw 
ugAgdw 
ugAgdw

ug4(gdw 
ug4<gdw 
ugAgdw

15950-66-0 
933-78-8
933-7-5
95-954
88-06-2
120- 83-2
105- 67-9
51-28-5
121- 14-2 
606-20-2
91-58-7
95-57-8 
91-57-6 
95-48-7 
88-74-4 
88-75-5
91-94-1 
609-19-8
106- 44-5

7421-93-4
53494-70-5

56-89-9
5103-74-2
76-44-8

1024-57-3
72-43-5

8001-35-2
87-61-6
120-82-1
95-50-1
108-70-3
541-73-1
106.46-7 
108-60-1

99- 09-2
534-52-1
101-55-3
59-50-7
106-47-8

7005-72-3
100- 01-6
100-02-7
83- 32-9 
208-96-8
120-12-7
56-55-3 
50-32-8 
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4
117-81-7
85- 68-7
86- 74-8
218-01-9
84- 74-2 
117-84-0 
53-70-3 
132-64-9
84-66-2
131-11-3

uqAgcbr 
ug4g(*y 
ugAgck 
uglcgdw 
ug/kgdw 
ugAgdw 
ug/kgdw 
ugAgdw

£ ..CLTiyia Eagta

4<;yr(»nl*ne | UflAadwl

BB)Senaphlhene ' 
^aj^enay^ihylene^

Anthracene "
M wn2o(a}anthfacene . ‘ t 
a Benzo(a)pyrene . ‘ 
g ^rgo(b)fluoranthene  ̂
a Benzo(g,h,l)perYlene 

Ben2o(k)fluoranthene 
ils<2-ChlOfoethoxy)melhane 

bls(2-Chloroethyl)ether : 
bis(2-EthYihexyt)phihalate 

Butybenzylphthatate 
Carbazole 
Chrysene -

Dj-n-butylphthalate 
Di-n-octylphlhatote 

Diben2o(a,h)anthracene ■' 
Dibenzofuran 

Dlethylphthalate 
Dimethylphthalate

7^

if,:;rTgmr!E.S:j|ggE3i

Analysis
Pesticides 
Pesticides
Pesticides 
Pesticides 
Pesteides 
Pesticides
Pesticides 
Pesaddes 

SVOCs 
SVOCs
SVOCs 
SVOCs 
SVOCs
SVOCs
SVOCs

Endrin aldehyde 
! Endrin ketone 

imi,-. nma-BHC (Lindane) 
BM gamma-Chtofdane** 
|H Heptachtor 
Mg' ^teptachlor epoxide ~ 

Methoxychlor 
Toxaphene 

ik^.2,3-Trlchlorobenze(^; 
.214-TricNorobertteneP 
1.2-Dichi(ZDbenzene

_____________

_____________

Downstream 
Average
ND ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND ND 
ND 
ND 
ND 
ND 
ND

2 X Downstream 
Average 

ND
ND 
ND 
ND 
ND ND 
NDND 
ND 
ND
NDND 
ND
ND
ND

Upstream 
Average 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

Site 
Average
ND 
ND 
ND 
ND 
ND 
ND 
ND ND 
ND 
ND 
100 ND 
ND 
106 
ND
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She (PDA) Downstream (DDA) Reference Upstream (UDA) Reference

CAS Number Analysis Name Units

200

34.6176

204 86.7 560

195 153 490

ds-l ,2-Dtchlorosthene

4Page 3 Of 3

ir,FT:TT?aiS'iK'E?a

TaWe 6-2. Sediment screening Table 
W.G. Krummrich Site 

Sauget, Illinois

Site 
Maximum

ND 
ND
1.8 
ND 
ND 
ND 
ND
ND

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND
ND 
ND
1.1 
ND 
ND 
ND 
ND 
ND

ND 
ND 
ND
ND
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND 
ND
2.2 
ND
ND 
ND 
ND
ND

ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

Downstreun 
Average

7200
1.9
9.7 
ND
5.8 
ND 
ND 
82
630
17

3.3
ND

ND 
ND 
ND 
ND
ND
ND 
ND 
ND 
ND
ND 
11% 
ND 
ND
11% 
ND 
ND 
ND 
ND 
ND
ND
33% 
ND
33% 
ND

ND
ND
ND 
ND
ND 
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND
ND
ND 
ND
41 
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

ND 
ND
5.6 
ND
ND 
ND
ND 
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Frequency of 
Detection

ND
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND
ND
ND 
ND
23 
ND 
ND
130 
ND 
ND
ND 
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND 
ND 
ND
ND
ND 
ND
ND 
ND
ND
118
ND
ND
719
ND
ND
ND
ND 
ND 
ND
51.1 
ND
18.6
ND
35.2
416
98.3 
ND 
ND
ND

ND 
ND 
ND 
ND 
ND 
ND 
ND
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND
22.9 
ND 
ND 
ND 
ND

89%
ND
ND
ND

2 X Upstream 
Average

ND 
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND
190 
ND 
ND

5600 
ND 
ND 
ND 
ND 
ND 
ND 
250 
ND
91 
ND
150

3000
460
ND 
ND
ND

ND 
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND
25.8 
ND 
ND
137 
ND 
ND 
ND 
ND

ND
ND
6.16 
ND 
ND 
ND 
ND 
ND

11%
ND
89% 
11%
11%
ND
44%
ND 
ND
67% 
67%
22%

Sed Ontario’ 
(LEL)
750
190

Upstream 
Maximum

Downstream 
Maximum

I wiiiii I III
iiHj—111 hl III iMj

ugflcgdw 
ug4<gdw 
ug4<gdw 
ug4(gdw
ug/kgdw

0.813
ND

1950
0.729

1.6
ND
1.65 
ND 
ND 
24.8
122
3.32

ug/i^dw 
ug4<gdw
1^4^ dw 
ug/kgdw 
ug/kgdw 
ug/kgdw 
ugygdw 
ug/kgdw

ug/kgdw 
ug/kgdw 
ug/kg dw 
ugflcgdw 
1^4^ dw 
ug4<gdw 
ug4<gdw 
ug4(gdw

ug/l^dw 
ug/kgdw 
ug4<gdw 
ug4^dw 
ug/kgdw 
ig/kgdw 
ug/kgdw 
ug4g|dw 
ug4^dw 
ug4^dw 
ug/kgdw 
ug/kgdw

ND 
24

7800
0,91 
ND
42
4

710

ND
5.13
998

0.619
ND
5.94

0.988
142

Sediment Quality Criteria
Sad Qual

Guide^
(TEC)
423
n.^

2 X Downstream 
Average 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND 
ND
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND
ND
ND 
ND
ND 
ND 
ND

45.8 
ND
ND
ND
ND

100-42-5
127-18-4 
108-88-3
156-60-5 

10061-02-6
79-01-6
75-01-4 

1330-20-7

SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs
SVOCs 
SVOCs 
SVOCs 
SVOCs
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
VOCs 
VOCs
VOCs 
VOCs
VOCs 
VOCs 
VOCs 
VOCs

VOCs
VOCs
VOCs
VOCs
VOCs 
VOCs 
VOCs 
VOCs

Cntorobenzene 
Chioroethane 

ChtorofOrm

Sed FL 
SQAG^(TEL) 

113 
21.2

Site 
Average

Notes:
’Consensus-Based Threshold Effect Concentration - MacDonald, D.D., C.G. Ingersofl, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based Sediment Quality GuideBnes for Freshwater 
Ecosystems. Arch. Environ. Contam. Toxicol. 39:20-31.
^Sediment Quality Assessment Guidelines - MacDonald Environmental Sciences, Ltd. 1994. Approach to the Assessment of Sediment Quality in Florida Coastal Waters, Volume 1 - Development and 
Evaluation of Sediment Quality Assessment Guidelines. Prepared for FLDEP. November 1994.
’Lowest Effect Level - Persaud, D., R. Jaagumagi, and A. Hayton. 1993. Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario. Ontario Ministry of Environment and Energy. August 1993. 
‘Ontario and Sediment Quality Guideline values are for 2,4‘-DDT and 4,4'-DDT.
“Florida, Ontario, and Sediment Quality Guideline values are for Chlordane. 
“‘No Effect Level for Heptachlor.
|Jot detected at the Site (or detected in < 5% of the sernplW < ;^;^.^^
Detected in reference samples but not at the Site
Average concentration Is greater than the maximum concentration

206-44-0
86- 73-7
118-74-1
87- 68-3
77- 47-4
67-72-1
193-39-5
78- 59-1
621-64-7
86-306
91-20-3
98-95-3
85-01-8
108-95-2
129-00-0
71-55-6
79- 34-5
79-00-5
75-34-3
75-35-4
107- 06-2
78-87-5
78-9S-3
591-78-6
108- 10-1
67-64-1
71-43-2 
75-27-4
75-25-2
74-83-9

Xl-Dtchlo

75- 15-0
56-23-5 
108-90-7
76- 00-3
67-66-3
74- 87-3
156-59-2

10061-01-5
124-48-1
100-41-4
108-38-3
75- 09-2

VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs 
VOCs
VOCs
VOCs 
VOCs

______ Ethylbenzene______  
______ m&p-Xytene______  

Methylene chloride 
fpichlorome^w)____

Tetrachloroethene 
________ Toluene________  

trans-1,2-Dlchioroefrtene

h N-NItrosodIphenytai

ND
22% 
67%
11% 
ND 

22% 
22%
67%

ND 
ND 

3.08 
ND 
ND 
ND 
ND 
ND

VOCs
VOCs
VOCs
VOCs
VOCs 
VOCs 
VOCs

Carbon disutflde

ill!

4-Methvl-2-pentanone (MIBK) 
________Acetone________ 
________pergene________

Fluoranthene 
Fluorene 

Hexachlorobeni 
Hexachtorobutai 

HexacNorocyclope! 
Hexachloro  ̂

IndenoM 2 2-cfltev

Upstream 
Average 

ND 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
12.9 
ND 
ND
88.5 
ND 
ND 
ND 
ND
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Channel Catfish. Drum, Shad Whole Body

Analysis

89.66

1.2.3.4.6.7.8-HpCDD
1.2.3.4.6.7.

0.6434

0.8266

2.3.4.6.7.8-HxCDF

0.8834

1.5

88,89%

0.00%

33213-65-9 iPesBcidesI

Page 1 of 3

FTiTOI

O'.

iiHFI

dett^BHC

1.8066
0.2666

121
7.1

216 
ND
6.9
ND 
ND
ND
ND
ND
ND
ND
ND
ND
ND 
ND
ND 
ND
ND
ND
ND
ND 
ND 
ND 
ND
12
19
ND 
ND 
ND
7.7 
ND
ND 
19
ND 
ND

2 X Downstream 
Average 
13.334

0.58
ND

0.64
0.43
0.48
0.64
2.4
5.7
13.5
13.6
3.3

81.6
7.5
124
7.2
187
13
8.7 
ND 
ND 
ND 
ND
ND
ND 
ND

8600
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND 
ND 
ND
ND
6.7
60
13 
ND
2.6
14
ND
ND
64
4.3 
ND

Table 6-3. Whole Body Fisn i issue Screening Table 
W.G. Krummrich Site 

Sauget, Illinois

£2.4^ 
''2ADB

0.85
1.8

0.26
1.1 
ND 

1 
ND
0.3
0.59
1.1
2.6
12.4
4.5 
4.9
21.2

3
125

7.5
ND 
ND 
ND
6.5 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
25
7.6 
ND 
ND 
ND 
ND 
ND 
32
3 
ND

Upstream (UDA) Referenoe 
Upstream
Maximum

10
79.7
ND
8.8
0.59
ND

0.33

1.9466
6.146 

ND 
ND 
0.44

11.11%
0.00%
11.11%
22.22%

ND
0.9766 

ND
0.8266

0.82

1.2.3.4.7.5- HXCDD
1.2.3.4.7.6- HxCDF
1.2.3.6.7.6- HxCDD
1.2.3.6.7.6- HxCDF
1.2.3.7.6.9- HxCDD
1.2.3.7.8.9- HxCDF
1.2.3.7.8- PeCDD
1.2.3.7.8- PeCDF

Site 
sne

Average
9.667
29.64

0.6817
2.91

0,1367 
ND

0.1411
0.3511
0.8467 
0.1067
0.3989

ND
0.3326

0.07389
0.1933
0.3161
0.5794
I. 404 
4.011
3.664 
2.072
20.5 

2.989 
43.07
2.458
77.36
5.74
4.87
ND
ND 
ND 
ND
ND 
ND 
ND
2300 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND 
ND
ND 
ND
II. 2
18.4
12.6 
ND
11.4
11,7
ND 
ND
14.9
11.6 
ND

1.24
9.234
11.266
3.354
61.8
4.6

120.4
1.3834
249.4 
ND
9.96
ND 
ND 
ND 
ND 
ND
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND
ND
ND 
ND 
ND
33
26.8 
ND 
ND 
ND
21.8 
ND 
ND
27.8 
ND 
ND

Upstream 
Average

8.333
30.87 

ND
4.12

0.2167 
ND

0.2217
0.5933
1.153
0.1633
0.6033

ND
0.5467 

ND
0.215
0.2883

0.6
1.317
5.5
3.2

2.717
19.5

2.367 
74.07
0.9567
90.73
5.13
5.27
ND
ND
ND

7.23
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND 
ND
ND
ND
ND
ND
21
15
ND
ND
ND
ND
ND

21.2
13.5
ND

2.3,4,7,8-PeCDF
2.3.7.8- TCDD
2.3.7.8- TCDF 
Total HpCDD 
Total HpCDF 
Total HxCDD 
Total HxCDF 
Total PeCDD 
Total PeCDF
Total TCDD 
Total TCDF 

2,4.5-T
2,4,5-TP (Sil

2 X Upstream 
Average

16.666
61.74 

ND
8.24

0.4334
ND

0.4434
1.1866
2.306

0.3266
1.2066

ND
1.0934

ND
0.43

0.5766
1.2

2.634
11
6.4

5.434
39

4.734
148.14
1.9134
181.46
10.26
10.54

ND 
ND 
ND

14.46 
ND
ND
ND
ND
ND
ND
ND 
ND 
ND
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND
42
30 
ND
ND 
ND
ND 
ND

42.4
27
ND

Frequency of 
PetectioH
100.00%
100.00%
11.11%
100.00%
11.11%
0.00%
44.44%
55.56%

100.00% 
44.44%
100.00%
0.00%
77.78%
11.11%
66.67%
77.78%
66.67%
100.00%
100.00%
88.89% 
77.78%
100.00%
100.00%
100.00%
77.78%
100.00%
33.33%
55.56%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
33.33%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0,00%
0.00%
0.00%
0.00%
22.22%

0.00%
77.78%
11.11%
0.00%

Downstream (DDA) Reference 
Downstream ‘

Average
6.667
44.93
0.9733
3.073

ND
ND

0.22
0.3217
0.9033
0.1333
0.4133

ND
0.4883

ND
0.4133

0.41
0.4417
0.62

4.617
5.633
1.677
30.9
2.3

60,2
0.6917
124.7
ND

4.98
ND
ND 
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

16.5
13.4
ND
ND
ND
10.9
ND
ND

13.9
ND
ND

Dieldrin 
Endosulfan I

m»!=a

I CAS
I % Lipids 
I 3268-87-9

39001-02-0 
35822-46-9

I 675^-394 
55673-89-7 
39227-28-6 
70648-26-9 
57653-85-7 
57117-44-9
19408-74-3
72918-21-9
40321-76-4

I 57117-41-6 
60851-34-5 
57117-31-4 
1746-01-6 

51207-31-9 
37871-00-4
38998-75-3
34465-46-8 
55684-94-1 
36088-22-9 
30402-15-4 
41903-57-5 
55722-27-5

93-76-5 I
93- 72-1 I
94- 75-7 I
94-82-6 I
75-99-0 j

1918-00-9 I
120-36-5 I
88-85-7 I
94-74-6 I

7085-19-0 I
87-86-5 I

2051-24-3 
C-DICHLOROBI

C-HEPTACHLOR 
C-HEXACHLORO 
C-MONOCHLORO 
C-NONACHLORQ 
C-OCTA-BIPHE 
C-PENTBIPHEN
C-TETRACHLOR 

C-TOTAL-PCB
C-TRICHLOROB 

72-54-8 
72-55-9 
50-29-3
309-00-2
319-84-6 

5103-71-9
319-85-7 I
319-86-8 I
60-57-1 I
959-98-8

Dioxin 
Dioxin
Dioxin
Dioxin
Dioxin
Dioxin
Dioxin
Dioxin
Dioxin
Dioxin
Dioxin 
Dioxin
Dioxin
Dioxin 
Dio>dn 
[^own 
Dioxin 
Dioxin
Dioxin 
Dioxin 
Dioxin 
Dioxin 
Dioxin
Dioxin 
Dioxin

_____ name_____
% Lipids

1.2.3.4.6.7.8.9- OCDD
1.2.3.4.6.7.8.9- OCDF

ugZkfl
Ufl^ 
ug/Kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug^ 
ugricg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg

Dalapon
Dicannba 

Dichloroprop 
Dinoseb 

________________________p&-2rmeth vtphanoxvMwedc■aoldl • . 
I HerbIcidesI MCPPgjj-ghjo^  ̂metbylpherioxy^proMnotc acid}

B^-‘Decachiorobipheny1
Dichlorobiphenyl 

'■ Heptachlorobiphenyl
_____Hexachlofobiphenyl_____
_____Monochlofobiphenyl_____

Nonachlorobiphenyl_____
_____ Octachlorobiphenyl_____
_____Pentachlorobiphenyl_____
_____Tetrachlorobiphenyl_____
Total Polychlorinated Biphenyls

Tfichlorobiphenyl
_________ 4.4'-DDD
_________ 4.4'-DDE

________ 4,4*-DDT
5 Aldrin
________ alpha-BHC
______ alpha-Chlordane 

beta-BHC

Site 
Maximum

17
189
4.3
7.1

1 
ND
0.3
0.84
1.2

0.22

Downstream
Maximum

14 
119
2.7
4.3 
ND 
ND 

0.58 
0.71

2 
0.34 
0.78 
ND
1.2 
ND 

0.86
1 

0.96
1

8.5
8.5
3.9 

42.1
3.2
93.9
1.4

Units
% 

pg/g 
pg/g 
pg/g 
pg/g 
,P9/fl 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg
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Channel Catfish, Drum, Shad Whole Body

Analysis
9.667

0.00%

•jI-

<
Page 3 of 3

Site 
SMa 

Average
Downstream 

Average

Table 6’3. Whole Body Fisn Tissue Screening Table 
W.G, Krummrich Site

Sauget, Illinois

SNeMaximum17 NDNDNDNDNDNDNDNDND . NDNDNDNDNDNDNDNDNDNDNDNDNDND

NDNDND ND ND NDND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND 
ND 
ND

teferenee
2 X Downstream 

Average13,334NDNDNDND
. NDNDNDNDNDNDNDNDNDNDNDNDNDNDNDNDNDNDND

6.667ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Downstream (DDA)
Downstream '

Maximum
14 
ND 
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND
ND 
ND 
ND 
ND
ND 
ND
ND 
ND 
ND

U|>stream
Maximum

10 
ND
ND
ND
ND
ND
110
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Upstream 
Average

8.333 
ND
ND
ND
ND
ND
207
ND 
ND
ND
ND
ND 
ND
ND
ND 
ND
ND 
ND
ND
ND
ND
ND
ND
ND

SVOCs 
SVOCs 
SVOCs
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs
SVOCs
SVOCs 
SVOCs
SVOCs 
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs 
SVOCs
SVOCs

Frequency of 
Detection
100.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0,00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0,00%
0.00%
0.00%
0.00%
0.00%
0.00%

Warne

Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate

Dibenzo(a,h)anthracenB
______ Dibenzofuran______  

Dietbylphthalate
Dimethylphthalate 

______ Fluoranthene______  
________Fluorene________ 

Hexachlofobenzene
Hexachlorobutadiene 

Hexachtofocyclopentadiene 
____ Hexachloroethane 

lndeno(1,2.3-cd)pyrene 
Isophorone

N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine 

______ Naphthalene______  
______ Nitrobenzene______
Pentachlorophenol (SVQC)

_____ Phenanthrene______ 
Phenol 

" Pyrene

Upstream (UDA) Reference
2 X Upstream 

Average16.666NDNDNDNDND414NDNDNDNDNDNDNDNDNDNDNDND '
NDNDNDND
ND I

hot detected at the site . , v. . j't'
iSite maximum concentration Is less than the UDA and DDA maximum concentrations 
Average concentrabon is greater than the maximum concentration

Units
% 

ug/kg 
ug/Rg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
“8^8 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg

uflZkg

CAS 
% Lipids 
218-01-9
84-74-2
117- 84-0
53-70-3
132-64-9
84-66-2
131-11-3
206-44-0
86- 73-7
118- 74-1
87- 68-3
77- 47-4
67-72-1
193-39-5
78- 59-1

621-64-7
66-30-6
91-20-3
98-95-3

87-86-5 (SVQC)
854)1-8 
10g-g5-2
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Analyele

4.6

r.8-PeCDF pg/g

Pfl/Q

1.1

ufl/kg
4100 8600 ND ND ND ND ND ND 1800 3400 ND ND ND NO ND ND

7.8

NO

Paoe1of2

Upstream
10

pO/g
pg/g
pg/g
pg/g

HpCOD
HpCDF 
HxCDO 
HxCOF

Herbicides 
PCBs 
PCSs 
PCBs 
PCBs 
PCBs 
PCBs 
PCBs

6.3
3.9 
ND 
ND 
ND 
ND 
ND
ND
NO

Unftg % 
pg/g 
pg/g 
pg/g 
pg/g
Do/a 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g

NO 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

20.3 
ND 
ND 
ND 
9.6 
ND 
ND
9.23 
ND
ND 
ND
13.3 
10.5 
ND
ND

9.47 
ND

9.47 
ND 
ND 
ND 
NO
240 
ND

Downstream3
4.5 
NO
0,62ND 
NO 
ND 
ND
0.34 
ND
0.2
ND 
ND ND
0.2
ND 
ND
0.33
0.75
8.5 ND
38.51.1
62 
ND
126 
ND
6.9

___ ND
ND 
ND 
ND ND 
NO
ND

ND
ND
ND
ND
NO

Downstream 
2 

2.8 
ND
0.71 
ND 
ND
0.12
ND0.31 
ND 
NO 
NO
0,18 ND 
NO
0.220.3 
0.99 
0.81
0.8 
ND
4.6 1.9
12.2
0.7222.5 
ND

6.733 
1.683

62.33
4

98.27 
ND
5.92 
ND 
ND 
ND 
ND 
ND 
ND 
ND

ND 
NO 
9.2 
ND 
NO 
ND 
9.77 ND

ND 
ND ND 
ND 
ND

ND 
ND 
ND 
ND

ND
ND 
NDND
ND
ND 
ND
ND
ND
NDND
ND
ND
ND 
ND 
ND 
ND 
ND
ND 
ND
ND 
ND
ND
ND
ND
NO
ND
NDND
ND
ND
ND
NDND
ND
ND
NO

ND 
ND 
ND 
NO 
ND ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
16 
ND 
ND 
NO
7.7 
ND 
ND19 
NO 
ND 
NO 
ND 
ND ND 
ND 
ND 
ND 
ND ND 
ND 
ND 
ND 
ND 
ND

ND 
ND 
ND NO 
ND NO 
ND 
ND 
NDND 
ND 
ND 
ND
5.8 
ND 
ND
2.6 
ND 
ND
ND
43 
ND 
ND 
ND 
ND ND 
ND 
ND 
NO 
ND ND 
ND 
ND
ND 
ND
240 
ND

ND 
ND 
ND 
ND ND ND 
NO 
ND 
NDND 
ND 
ND 
ND
13 
ND 
ND 
ND 
ND 
ND 
ND6.7 
NO 
ND 
ND 
ND5.1 
ND 
ND 
ND 
ND ND 
ND 
ND 
ND 
ND 
ND 
NO

ND
NO 
ND 
ND 
NOND
ND
ND
NO 
NO 
ND 
ND
12
19 
ND 
ND 
ND 
ND 
ND 
ND8.6 
ND 
ND 
ND 
NO
4.9 ND 
ND3.5 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND

Site Max 
2
5.8 ND
0.87 
ND 
NO 
ND 
ND
0.26 
ND
0.14 
ND 
0.19 
ND 
ND 
0.24 
0.26 
0.72 1.1
0.9 
ND
4.6 
1.5 13.4 
2.1 
23.74.8 
ND 
ND ND 
ND ND 
ND ND 
ND

ND 
ND 
ND 
ND 
ND ND 
ND 
NO
ND
NDND 
ND
ND
8.2
NO 
NO
ND
ND 
ND 
ND 
ND
NO 
ND 
NDND 
ND 
ND 
ND

ND

ND 
ND 
ND
NOND
ND
NO

ND 
ND 
k: ND 
ND K3 
ND 
ND 
ND ND 
ND 
ND 
ND 
17
6.6 
ND 
ND
5.6 
ND 
ND 
8.1 
ND 
ND 
NO NO
7.3 
h; 1.2 
5.2 
ND ND 
ND ND 
ND 
ND 
ND 
NO

Downstream
14

11.3 
ND
4.3 
ND 
ND
0.58 
0.71 

2
0.34
0.78 
ND
1.2 
ND 

0.86 
1 

0.96
0.53 
4.6
5.3
3.9 

42.1
3.2

93.9

Table 8-3, Fish Comparison ■ Spedes-by-Spedes and by /krea 
W.G. Krunvnrich Site 

Sauget. IHnois

ND 
ND 
ND 
ND 
ND NO 
NO 
ND 
ND 
ND 
ND 
ND 
8.6 
27
12.7 
ND 
ND
13 
ND 
ND
25.6
9.77 
ND 
ND
10.8
11.7

11 
ND 
10.1 ND 
NO ND
> 
ND

ND 
ND
5.6ND
ND
ND
NO
NO
ND 
ND 
ND

Pentachiorophenoi 
Decachiorobiphenyl 

Dichiorobiphenyl 
Heptachiorobiphenyl 
Hexachiorobiphenyl

ND ND 
ND ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND
26 
ND 
ND 
ND
3.6 
NO 
ND 11 
NO 
ND 
ND 
156.4 
ND 
ND
3.4 
ND3.4 
ND 
ND ND 
NO
210 
NO

ND 
ND

ND NO 
ND 
ND 
ND
sND
ND

ND 
ND ND 
ND •nd~ 
NO 
ND 
ND 
ND ND 
ND 
ND 
ND 
7.3 
ND 
ND 
hO 
ND 
ND 
ND . 
ND 
ND 
NO 
ND 
ND 
h*D ND 
ND NO 
ND 
ND ND 
ND ND 
ND ND 
ND

1.1
2.6 
12.4
4.5 4.9
21.2 3 
125
1.5
67 
ND ND 
NO NO “ND" 
ND 
NO 
ND 
ND

5.2
ND
ND
ND

SHe Average
7.67 
9.1 
ND
3.7
ND 
ND

0.2967

SHe Max 
17 

189
4.3
7.1 

1
NO
0.18 
0.84
1.1 

0,19 
0.54 
ND 
051 
0,43 
0,46 
0.55
2.4
5.7 
135
13.6
3.3
81.6
3.4 
124 
5.9 
187 
ND
8.7 
ND 
ND 
ND 
ND 
ND 
NO 
ND

Pesdddes
Pestlddes 
Pesticides
Pesticides 
Pesticides 
Pesbddes 

SVOCs 
syocs 
sv6cs 
SVOCs

1.177
16.3
4.37 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND

Big Mouth Buffalo Fille 
' Upetream

4
7.5ND
1.4
ND
NO
NO
ND
0,82ND0.25
ND
0.58ND
0.160.79
3.31.6
1.7
2.4
2

11.6
2.1
27.6
3.7
46.3

-- ND--
ND
NDND
ND
NDNOND
ND

Gizurd Shad Whole Body 
Upstream i 

6 ’

79.7 2
NO
8.8 2

0.59 
ND 2 
03

0.65 2
1.8 _ 
ND
1.1 ■*
NO " 

1 2
ND
0.3 ”

Channel Catfish Whole Body 
Site Max

10
10.6 
ND
4.1 
ND 
ND
0.3
0.43

0.58 
ND
0.64 
ND
022
0.64
0.63
1.2
4.3
2.1
2.6
15.3
3.3

41.6

og/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

0.5033
0.6

0.6967 
3.9

0.9917 
2.4

10.43
2.333
31.57

Upstream 
9

6.1 
NO
2.6 
ND 
ND
0.33
0.42 
1.3

0.19 
0.51 
ND

0.61 
NO

0.27
0.59
0.53
0.35
3.1
2.2 
2.6
18.9
1.9

47.8

Site Average
6.33
9.533 

ND
1.563 
ND 
ND
ND

0.34
0,6167
0.145

0.3033 
ND

0.06833 
NO

0.1517
0.06167 

ND
0.6767
2.233
3.267
1.933 
16.67
3.633
35.3

2.492
63.3
8.22
4.62 
ND 
ND 
ND 
ND 
ND 
ND 
NO

ND 
ND 
ND 
ND 
ND ND 
NO 
ND 
ND 
ND 
ND 
ND
6.70 

60.00 
13.00 
ND
ND 

14,00 
ND 
ND 

64.00 
430 
ND 
ND
7.50 
10.00 
ND 
ND

6,10 
ND
5.30 
ND 
ND 
ND 
ND 
ND 
ND

Downstream
3 

119
2.7
4.3 
ND 
ND 
ND 
ND

0.37 
ND
0.26 
ND

0.24 
ND 

0.18
0.21 
0.34

1
8.5
3.1 
ND
12.1
2.6

24.7
0.61
30 
ND 
3.9 
ND 
ND 
ND 
ND 
ND 
NO 
NO

4,4*>l 
4,4‘-OPE 
4.4'-POT 

_______ Aldrin_______  
alpha-BHC 

alpha-Chlofdane 
beta-BHC 
deita-BHC 

______ Dieldrin______  
Endosulfan I 
Endosulfan II 

Endosulfan sulfate 
_______ Endrin_______  

Endrin aldehyde 
Endrin ketone 

gamma-BHC (Lindane) 
gamma-Chlordane

Octachlorobiphenyl 
Pentachlofobiphenyl 
Tetrachlorobiphenyl

Total Polychtorinated Biphenyls 

—

0.683; 
70.5 
4.87 
4.07 
ND 
ND 
ND 
ND 
ND 
ND 
NO

0.62
121 
ND
ND 
ND 
ND 
ND
6.5
ND 
ND 
ND

1.4
216 
ND
NO
NO
NONO
ND 
ND 
ND 
NO

ug/kg 
ug/kg 
ug/kg
ug/kg
ug/kg
ug/kg 
ug/kg 
ug/kg
ug/kg

SHe Average
1.67 
3.6 
ND

0.6183 
ND 
ND 
ND 
NO

0.2367 
ND

0.07333 
ND 

0.1567 
ND 
ND

Drum Whole Body 
SHe Max

13.00
16.50 
ND
2.50 
ND 
ND 
ND
0.47 
0,64
0.22
0.38 
ND
0.10 
ND
0.24
0.13 
ND
1.30
3.60
6.10
290

27.00
7.50

43.20
7.20

79.30 
13.00
6.40 
ND

-gg- 
ND 
ND

SHe Avera<
15 

70.3
1.595
3.467

0.3533 
ND 
0.09

0.475 
0.79

0.06333 
0.39 
ND

0.43 
0.175
0.28

0.3833
1063
2.64 
5.9

PCBs 
PCBs 

Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides 
Pesticides

1.06
8.433

Dioxin
Dioxin
Dioxin
Dioxin
Dioxin
Dioxin
Dioxin
Dioxin
Dioxin 
Dioxin 
Dioxin

Dioxin 
Dioxin 
Dioxin 
Dioxin 
Dioxin 
Dioxin 
Dioxin 
Dioxin 
Dioxin 
Dioxin 
Dioxin 
Dioxin 

Herbicides 
Herbicides 
Herbicides 
Herbicides 
Herbicides 
Herbicides

Herbidd  ̂
Herbicides

ND
0.78 
ND 
ND 
ND

0.51 
0.36 
0.26
0.2 
ND 
ND 
ND 
ND 
ND

0.17 
1
1 

2.9 
ND
18.4
2.2

49.4
0.75
64,2
7.1
7.5 
NO 
ND 
ND

0.1667
0.6033
0.755
0.65 
ND

3.333

ND
ND 
ND 
ND
ND
ND
ND
ND
ND
ND 
ND
ND 
ND
5.2 
ND 
ND 
ND 
ND 
ND 
ND
14 
ND 
ND
12 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO

0,2383 
1,133 

0.09167
0,5033 

ND
0,51 
ND

0,1463

Heptachlor epoxide 
Methoxychlor 
Toxaphene 

1.2.3-TrichlofObenzene
1.2.4»Trtehloroberttene

1.2-Oichlorobergene
1.3.5-Trichlorobenzene

ND 
ND 
ND NO 
ND ND 
ND 
ND

ND 
ND 
ND 
9.43 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND ND 
ND ND 
NO

ND 
48 
ND 
ND

ND

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg
ug/kg
ug/kg 
ug/kg 
ug/kg 
ug/kg
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg
ug/kg
ug/kg 
ug/kg 
ug/kg 
ug/kg
ug/kg
ug/kg 
ug/kg 
ug/kg 
ug/kg
ug/kg 
ug/kg

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND
25
7.6 
ND 
ND 
ND 
ND 
ND
32
3 

ND 
ND 
ND
7.4

Compounds 
% Lipids

1,2,3,4,6,7,8,9-OCDD 
ij3.4.6’7.e>dg5F
1.2.3.4.6.7.8- HpCOO 

______ 1.2,3,4,6,7,8-HpCDF
1.2.3.4.7.8.9- HoCDF
1.2.3.4.7.8- HxCDO
1.2.3.4.7.8- HxCDF

_______1,2.3,6.7,8-HxCDD
1.2.3.6.7.8- HxCDF

_______1.2,3,7.e,9-HxCDD
1.2.3.7.8.9- HxC»F

_______ 1.2,3,7,6-PeCDO
1.2.3.7.8-PeCOF

_______2,3,4.6.7,8-HxCDF
_______ 2,3,4,7,8-PeCOP

2.3,7,8-TCOO
_________2.3,7,8-TCOF
_________Total HpCDD 

Total HpCDF 
_________ Total
_________ Total_______________

Total PeCOO 
Total PeCOF

_________ Total TCOD_________  
Total TCDF

2.4.5-TP (SHvex) 
____________ 2,4-D____________
__________ 2,4-DB__________

Dalapon 
___________DIcamba 
_________ Dichioroprop_________
___________Dinoseb___________ _
MCPA((4-chloro-2-methylphenoxy>-

__________acetic add]__________ 
MCPP(2-(4-chloro-2- 

methylphenoxY)-propanoic add)



Internal Review Draft vl.O

SVOCs

ug/kg

ug/kg

ug/kg

Page2of2

HP5SII

sue Max 
ND
130 

’~ND“

ND
NO
ND
NO
NO

Site Average 
ND 
213 
ND

Pownetream 
ND 
ND 
ND

Upstream
ND 
ND 
ND

Site Average 
ND 
ND 
ND

Analysis
SVOCs

Units
ug/kg

ug/kg
ug/kg

ND
ND
ND
NO
ND

Downstream 
ND 
ND
ND

DrumW 
Site Max 

ND 
ND 
ND

ole Body 
Upstream 

ND 
ND 
ND

ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
290 
NO 
ND
ND
ND 
NO

NO 
NO 
ND 
ND 
ND 
ND 
ND 
217 
ND
ND

NO

ND
ND
ND 
ND
ND
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND

ND 
ND 
ND
ND
ND
NO
ND
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

ND 
ND 
ND 
ND 
ND
233

ND 
ND
NO
ND 
ND

Upstream
ND 
ND 
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND 
ND
ND
ND
ND 
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND 
ND 
ND 
ND 
ND 
190 
ND 
ND 
ND 
NO 
ND 
ND 
ND
180 
ND 
ND 
ND 
ND 
ND

ND 
ND
ND
ND
ND
ND
ND
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND 
ND

ND 
ND 
ND 
NO 
ND 
ND
«
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 

220.00 
ND 
ND 
ND 
ND 
ND

ND 
ND 
ND
ND 
ND 
ND
ND 
ND 
ND
ND 
ND
ND 
ND 
ND
ND
ND 
ND 
NO 
NO

ND 
ND 
ND 
ND 
ND 
ND
ND
ND 
ND 
ND
ND 
ND 
ND
ND
ND
ND
ND
NO
ND

Downstream ND 
ND 
ND

NO 
ND 
ND NO 
ND 
180 
ND 
ND 
ND ND

ND
140 
ND 
ND 
ND 
ND 
NO

ND
ND
ND
ND
ND
ND
NDND
ND
ND
NDND
ND
NDND 
NO 
ND
ND ND 
ND 
ND 
ND
ND

sue Average 
ND 
ND 
ND

ND
ND
ND 
ND 
ND 
ND
ND
ND 
ND 
ND 
ND 
ND
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
NO
ND
ND

ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND 
ND
ND
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
NO

ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

ND 
ND 
ND
ND
ND
ND 
ND
ND
ND
ND 
ND
ND
ND
ND 
ND 
ND 
ND
ND
ND

Acenaprfithene 
Acenaphthylene 

___ Anthracerre____  
Ben20(a)anthra<»ne 

Benzo{a)pyrene 
" -mzotblfluoranthene

Site Average 
ND 
ND 
NO

NO 
ND 
ND ND 
ND 
ND 
ND 
ND 
ND NO 
ND 
ND 
ND
110 
ND ND 
ND ND 
NO

ND
ND
ND
NDNO
NDNDND
NDND
NDND
ND
NDND 
ND ND
NDND
NDND
ND
NDND
ND
ND
ND
ND
ND 
ND 
ND
NO 
ND 
ND ND 
ND
ND 
ND
ND
ND
ND

ND
ND
ND 
ND
ND
ND 
ND 
ND ND 
ND 
ND 
ND 
NDND 
NDND
NDND
ND
ND
NOND
ND
ND
NDND
ND
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND ND
ND 
ND 
NO 
ND
ND
ND
ND

Upstream
ND 
ND 
NO

ND 
ND 
ND
NO

NDND
ND
ND
NOND
ND
NDNDND
ND
ND
NDND
NDND
NDND
ND
ND
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
NO ND ND 
NO 
ND 
ND 
NO 
ND
NO ND

Table 8-3. Fish Conparison - Spedes-by-Spedes and by Area 
W.G. Kfummrich Site 

Sauget, lINnois

ND
ND
ND 
ND 
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND
ND

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND
ND 
ND 
M3 
ND NO 
ND 
ND 
ND 
ND ND 
ND NO 
ND 
NO
M NO 
ND 
ND 
ND 
NO ND 
ND 
ND 
ND 
ND 
ND 
NO "W

ND ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND ND 
ND 
ND :n^ 
ND 
NO ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND ND 
ND 
ND 
ND 
ND 
ND ND 
ND ND

ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND ND 
ND 
ND 
ND 
ND 
ND 
ND
ND
ND 
NDND
ND 
ND 
NDND 
ND 
ND110 
ND
ND
ND
ND 
ND 
ND 
ND
NDND 
ND
ND 
ND ND 
NO NDND

NO
ND
ND
ND
ND
ND 
NO 
ND 
ND 
ND ND 
ND 
ND

ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO NO 
NO 
NO ND 
ND ND 
ND 
ND 
ND 
ND ND 
ND 
ND 
ND ND 
ND
ND 'Rd' 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO M3 
ND ND 
NO 
NO ND 
ND MO

Big Mouth Buffalo FHIe 
Site M; 

ND 
ND 
ND

ND
ND
ND
ND
ND 
ND
ND 
ND
ND 
NO
ND 
ND 
ND 
ND 
ND 
ND
NO 
ND 
NO

Channel Catfish Whole Body 
Site Max

ND 
ND 
ND

SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs
SVOCs 
SVOCs
SVOCs

SVOCs
SVOCs
SVOCs
SVOCs
SVOCs

^.o-u»n«p-z-fneinysyienoi 
4-Bromophenvlpherh4 ether 

4-Chiofp-3-fnethylphenol 
4-Chtoroaniline

4-ChlOfOphenyiphenyl ether 
4-Nttro aniline

ND
ND 
ND 
ND 
ND 
ND

ND 
ND

ND

ND

ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND

ug/kg
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ugfitg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg
ug/kg 
ug/kg 
ug/kg
ug/kg 
ug/kg
ug/kg
ug/kg 
ug/kg 
ug/kg 
ug/kg
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
u^g

ug/kg 
ug/kg
ug/kg 
ug/kg
ug/kg
ug/kg

tfosodiplwiyiamine 
Naphthalene 
NKrobergene- 
Phenanthrene 

Phenol_______
^*yrene

ND 
ND 
ND
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
NO 
ND

ND 
ND 
ND 
ND 
ND

M3

sND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

ND
ND
ND
ND
ND
ND
ND
ND 
NO 
ND 
ND 
ND 
ND 
ND

ND 
ND

Compounds
1.3- Dichlorobenzene
1.4- Dichtorobenzene

2.2*-Oxybis(1-Chloropropane) (bis-2 
______chtofoisopropyl ether)_____

2.3.4- Trtchiorot^renol
2.3.5- Trichlorophenot
2.3.6- Trichloro(rf)erx}|
2.4.5- Trichlorophenol
2.4.6- Trichlofophenol

2.4- Dichlorophenot_______
2.4- DimethyiphenQl

2.4-Dinitiopherx>1

SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs s 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs

Bergo<b)fluoranthene 
Bena>(g.h.l)pefytene 
Benzo(k)ftuoranthene 

bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 

blsO-Ethylhexy1)phthalate 
Butyfcenzylphthatate 

_______ Carbazole_______  
Chrysene 

Dl-n-buty1phthalate 
Di-rH>ctylphthatate 

Dibergo(a.h)anthracene 
Dftienzofuran 

Diethylphthalate 
Dimethylphthalate 

Fluoranthene 
________Fluorene________  

Hexachlofobenzene 
Hexachlorobutadiene 

Hexachlorocydopentadiene 
Hexachloroethane 

lndeno(1.2.3-cd)pyrene

N-NHroso-di-n-!
N-Ni

Gizzard Shad Whole Bo<^ 
Downstream

ND
ND
ND

SVOCs 
SVOCs 
SVOCs 
SVOCs 
SVOCs

svocT 
SVOCs 
SVOCs

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg2.4-Dinitrotoluene 

2.6-Dinitrotoluene 
2-Chloronaphthalene 

2-Chloiophenol 
2-Methylnaphthatene 

2-Methylphenot (o-Cresol) 
_______ 2-NitroanMne_______

2- Nitroohenol 
3.3'-Oichlorobenzidine 
3.4.5-Trichtorophenol

3-Methyiphenol/4-Methylphenol 
(m&p-Cresol)_______
3- NitFoaniline 

4.6-Dinitro-2-methytphenol

ND 
ND 
ND

ND
ND
ND
ND 
ND 
ND 
ND 
NO

ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND

ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND
ND 
ND
ND 
ND
ND
ND 
ND 
ND 
ND ND 
ND 
ND 
ND 
ND 
NO
NO 
ND
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Surface Water and Sediment Toxicity

Data Summary
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SURFACE water’

Ceriodaphnia Surface Water Bioassay
STATION

Survival GrowthSurvival Growth

Amphipod 28-d Chronic
Sediment Bioassay

^’Yes" indicates a statistically significant reduction in the organism response when compared to the control group
’’Yes" indicates a statistically significant reduction in the organism response when compared to one or more of the control groups
2 0% survival in this sample
‘Samples with effects on survival were excluded from statistical analysis of the more sensitive endpoint (growth or reproduction); it is assumed that 
the more sensitive endpoint is affected if survival is affected.

Table 8-5
Toxicity Test Summary

WGK Plant Ecological Risk Assessment 
Sauget, Illinois

No
No
Yes
No
No
No

No
No
No
No
No

No
No
No

No
No
No

Yes*
No

Yes*
No
No
No

No 
No 
No

No
Yes
No

No
Yes*
Yes*

Yes*
No
No

No
No
No
No
No

UDA-11
UDA-12

PDA-8 
^DA-8 FD

PDA-9
PDA-10
PDA-5
PDA-6
PDA-7
PDA-2

PDA-2 FD
PDA-3

PDA-3 FD
PDA-4

DDA-13
DDA-1

No
No
No

No
No

Yes*
No
No
No

Yes
No

Yes^
No
No
No

Yes
Yes
No
No
No

Yes*
Yes*
No
No
No

Chronic 7d
Survival

No
No
No
No
No
No
No
No
No
No
No
No

Yes
No
No

Yes
No
No

No
Yes
Yes

SEDIMENT^
Fathead Minnow 7-d
Chronic Sediment 

Bioassay

Fathead Minnow Surface Water 
Bioassay

Acute 2d 
Survival

No 
No
No
No
No 
No
No
No
No

Yes^
Yes^
Yes

Chronic 7d
Reproduction

No
No
Yes
No
Yes
No
Yes
No
No

Yes*
Yes*
Yes*

Acute 2d 
Survival

No 
No
No
No
No 
No
No
No
No
No
No
No

Chronic 7d
Growth

No
No
No
No
No
No
No
No
No
No
No
No

Chronic 7d
Survival

No
No
No
No
No
No
No
No
No

Yes’
Yes’
Yes
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Summary of Benthic Invertebrate Community Data

• ■;
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UDA-11 A 
0
0

NA 
NA

PDA-7 B
0
0

NA
NA

DDA-1 C
32
6 

Chironomidae (Chironomus decorus)
Oligochaeta (Limnodrilus daparedianus)

PDA-8 C
0
0

NA
NA

DDA-13 B DDA-13 C
7 10
2 2

Chironomidae (Paratendipes basidens) Chironomidae (Paratendipes basidens) 
Trichoptera (Potamyia flava)Pelecypoda (Pisidium sp.)

Downstream Reference, Sandy Sediment 
# Organisms 

#Taxa 
Dominant Taxa 

2nd Dominant Taxa

Table 8-7. Summary of Benthic Invertebrate Community Data 
W.G. Krummrich Plant Ecological Risk Assessment 

Sauget, Illinois

UDA-12 B
0
0

NA
NA

PDA-2 B
0
0

NA
NA

50' from Shore, Soft Sediment 
# Organisms 

#Taxa 
Dominant Taxa

2nd Dominant Taxa

50' from Shore, Soft Sediment 
# Organisms 

#Taxa 
Dominant Taxa 

2nd Dominant Taxa

Dominant Taxa
2nd Dominant Taxa

UDA-12 A
4
3

Ephemeroptera (Hexagenia limbata)
Chironomidae

UDA-12 C
7
3

Chironomidae (Cryptochironomus fulvus)
Oligochaeta (Limnodrilus daparedianus)

PDA-2 C
6
2 

Trichoptera (Potamyia flava)
Chironomidae (Cryptochironomus fulvus)

<50' from shore. Upstream Reference, Sandy Sediment 
# Organisms 

#Taxa
Dominant Taxa

2nd Dominant Taxa

300' from Shore, Sandy Sediment 
# Organisms 

#Taxa

65' from shore. Downstream Reference, Soft Sediment 
# Organisms

#Taxa
Dominant Taxa

2nd Dominant Taxa 

30' from shore. Upstream Reference, Soft Sediment 
# Organisms 

#Taxa
Dominant Taxa 

2nd Dominant Taxa

PDA-7 C 
1
1

PDA-8 A
1
1

Pelecypoda (Pisidium sp.)
NA

; PDA-8 B
2
2

Chironomidae/Pelecypoda
NA

DDA-13 A
1
1

Chironomidae (Chernovskiia sp.)
NA

PDA-7 A
2
2

Chironomidae (Chernovskiia
sp./Paratendipes basidens)

NA

PDA-2 A
1
1

Chironomidae
NA

Chironomidae (Paratendipes basidens)
NA

UDA-11 B UDA-11 C
8 7
1 2

Chironomidae (Paratendipes basidens) Chironomidae (Paratendipes basidens) 
NA Pelecypoda (Pisidium sp.)

DDA-1 A DDA-1 B
62 54
8 6

Oligochaeta (Limnodrilus daparedianus) Oligochaeta (Limnodrilus daparedianus) 
Chironomidae (Chironomus decorus) Chironomidae (Chironomus decorus)
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USEPA Region 5 Sediment Sampling Data

!

March 31,2002 File SR033102(2)

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

1
■i

'■S
,'<.1

I
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TABLE 1

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA INC. SPLIT SAMPLES

PDA-2-60 PDA-5-R-60 PDA-8-60

October 25, 2000 October 24, 2000 October 26, 2000

Acetone

Benzene

450Chlorobenzene 700
110 J 41J
260 U 340 U
140 J 340 U
120 J 340 U

210 J 410 U
4-Chloroaniline 720 410 U

580 U 410 U .
120 J 780 U 410 U
390 J 780 U 410 U
580 U 610 J 410 U
95 J 780 U 410 U
580 U 410U
580 U 410 U
580 U 780 U 410 U

6.0 U 4.0 U 2.1 U
6.0 U 4.0 U 2.1 U
6.0 U 4.0 U 2.1 U

delta-BHC 6.0 U 44 J 5.1 J
6.0 U 4.0 U 2.1 U
60 U 40 U 21 U
120 U 21 J 41 U
6.0 U 14
6.0 U 4.0 U
6.0 U 4.0 U 2.1 U
120 U 78 U 41 U

Dieldrin 6.0 U 4.0 U 2.1 U

1-9

1,2-Dichloroethane

Methylene chloride 

Toluene

3,200 J

780 U

3,300U

260 U

1,400 U

3.40 U

Xylenes (total)

Semivolatile Organic Compounds (gg/kg)

Aniline

2- Chlorophenol

1,2-Dichlorobenzene

1.4- Dichlorobenzene

2.4- Dichlorophenol

3- Methylphenol

Phenol

2.1 U

2.1 U

alpha-BHC

beta-BHC

4.4- DDD

4.4- DDE

4.4- DDT

Diallate

2,4,6-Trichlorophenol

2,6 -Dichlorophenol

Organochlorine Pesticides (pg/kg)

Aldrin

gamma-BHC (lindane)

Chlordane (technical) 

Chlorobenzilate

Sample Identification

Date Collected

Volatile Organic Compounds (micrograms per kilogram [pg/kg])

5,800 U

1,100 U

10,000

1,100 U

1,100 U 

12,000

1,100 U

3,900 J

3,300

400 J



TABLE 1 (continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA INC. SPLIT SAMPLES

PDA-8-60PDA-5-R-60

4.0 U6.0 U
4.0 U 2.1 U6.0 U
4.0 U 2.1 U6.0 U
4.0 U 2.1 U6.0 UEndrin

6.0 U 4.0 U 2.1 U
6.0 U 4.0 U 2.1 U
6.0 U 4.0 U 2.1 U
12 U 7.8 U 4.1 U
120 U 78 U 41 U
12 U 7.8 U 4.1 U

230 U 160 U 83 U

39 U58 U 41 U
39 U 41 UAroclor 1221 58 U
39 UAroclor 1232 58 U 41 U
39 UAroclor 1242 58 U 41 U

Aroclor 1248 58 U 84 J 41 U
Aroclor 1254 58 U 39 U 41 U

39 UAroclor 1260 58 U 41 U
Herbicides (frg/kg)

790140 U 99 U
24 U35 U 25 U

35 U 24 U 25 U

39 U 41 U
Disulfoton 39 U 41 U

39 U 41 U
39 U 41 U
39 U 41 U
39 U 41 U
39 U 41 U

o.o.o-Triethylphosphorothioate 39 U 41 U

1-10

1,200 U
1,200 U
1,200 U
1,200 U
1,200 U
1,200 U
1,200 U
1,200 U

Endosulfan 11
Endosulfan sulfate

Famphur
Methyl parathion
Phorate

Endrin aldehyde
Heptachlor 
Heptachlor epoxide 
Isodrin

T etraethyldithiopyrophosphate
Thionazin

Kepone
Methoxychlor
Toxaphene

11 Polychlorinated Biphenyls (PCB) (pg/k^

Aroclor 1016

October 26, 2000

_____________
2.1 U

October 24, 2000

5g!s-^=gaagg——............. ..g^^BB=-g---=g=ag=g--=
Sample Identification PDA-2-60

Date Collected October 25, 2000
Organocfalorine Pesticides (pgfltg)(Geniinned)
Endosulfan I

2,4-D
2.4.5- TP (Silvex)
2.4.5- T________________________
Organophosphorus Pesticides (pg/kg)
Dimethoate



TABLE 1 (continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA INC. SPLIT SAMPLES

PDA-5-R-60 PDA-8-60PDA-2-60
October 26.2000

II ITotal organic carbon 11,000 390 510

Notes:

1-11

J
U
UJ

The result was estimated for quality control reasons.
The analyte was not detected; the numerical value is the sample reporting limit.
The analyte was not detected; the sample reporting limit is estimated for quality control reasons.

October 24,2000
Sample Identification

Date Collected I October 25, 2000
Chemistiy ^miiKgram per



TABLE 2
VALIDATED ANALYTICAL RESULTS FOR SOLUTIA INC. SEDIMENT SAMPLES

November 1, 2000

22 U 22 U 26 U 24 U
5.5 U 5.4 U 6.4 U 5.9 UBenzene

Chlorobenzene 5.5 U 5.4 U 6.4 U 6.5 390

5.5 U 5.4 U 6.4 U 5.9 U 300 UChloroform

5.5 U 5.4 U 6.4 U 5.9 U 300 U
5.5 U 5.4 U 6.4 U 5.9 U 300 U
5.5 U 5.4 U 6.4 U 5.9 U 300 U

400 U 390 U 390 U 400 U 400 U
400 U 390 U 390 U 400 U 400 U
400 U 390 U 390 U 400 U 99 J
400 U 390 U 390 U 400 U 400 U
400 U 390 U 390 U 400 U 400 U
400 U 390 U 400 U390 U 400 U

2.0 U 2.0 U 2.0 U 2.1 U 2.0 U
2.0 U 2.0 U 2.0 U 2.1 U 2.0 U
2.0 U 2.0 U 2.0 U 2.1 U 2.0 U

delta-BHC 2.0 U 2.0 U 2.0 U 2.1 U 2.0 U
2.0 U 2.0 U 2.0 U 2.1 U 2.0 U
20 U 20 U 20 U 21 U 20 U
40 U 39 U 39 U 40 U 40 U
2.0 U 2.0 U 2.0 U 2.1 U 2.0 U
2.0 U 2.0 U 2.0 U 2.1 U 2.0 U
2.0 U 2.0 U 2.0 U 2.1 U 2.0 U
40 U 39 U 39 U 40 U 40 U

Dieldrin 2.0 U 2.0 U 2.0 U 2.1 U 2.0 U
Endosulfan I 2.0 U 2.0 U 2.0 U 2.1 U 2.0 U

Endosulfan 11 2.0 U 2.0 U 2.0 U 2.1 U 2.0 U
Endosulfan sulfate 2.0 U 2.0 U 2.0 U 2.1 U 2.0 U

1-12

1,300 U
55 J

gamma-BHC (lindane)

Chlordane (technical)

Chlorobenzilate

Ethylbenzene

Methylene chloride

Xylenes (total)

Semivolatile Organic Compounds (pg/k^

Aniline

alpha-BHC 

beta-BHC

bis(2-Ethylhexyl)phthalate

4-Chloroaniline

1,2-Dichlorobenzene

1,3 -Dichlorobenzene

1,4-Dichlorobenzene

Organochlorine Pesticides (gg/k^

Aldrin

4.4- DDD

4.4- DDE

4.4- DDT

Diallate

Sample Identification 1^-SD-l-50 [ MR-SD-1-150 | MR-SD-1-300 [ MR-SD-2-50 | MR-SD-2-I50j 

Date Collected

Volatile Oi^anic Compounds per tdlogram [pg/kg])

Acetone



TABLE 2 (Continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA, INC. SEDIMENT SAMPLES

November 1, 2000

2.1 U 2.0 U2.0 U

2.0 U 2.0 U

2.0 U 2.0 U

2.0 U 2.1 U2.0 U 2.0 U •

4.0 U 3.9 U 3.9 U 4.0 U 4.0 U

40 U 39 U 39 U 40 U 40 U

4.0 U 3.9 U 3.9 U 4.0 U 4.0 U

SOU 79 U SIU SIU

40 U 39 U 39 U 40 U 40 U

40 U 39 U 39 U 40 U

40 U 39 U 39 U 40 U

40 U 39 U 40 UAroclor 1242 40 U

40 U 39 U 40 UAroclor 124S 40 U

40 U 39 U 39 U 40 U 40 UAroclor 1254

40 U 39 U 40 UAroclor 1260 39 U 40 U

96 U 95 U 94 U 97 U 96 U
24 U 24 U 24 U 24 U 24 U
24 U 24 U 24 U 24 U 24 U

40 U 39 U 39 U 40 U
Disulfoton 40 U 40 U39 U 39 U 40 U

40 U 39 U 39 U 40 U 40 U
40 U 39 U 39 U 40 U 40 U
40 U 39 U 39 U 40 U 40 U
40 U 39 U 39 U 40 U 40 U
40 U 39 U 39U 40 U 40 U
40 U 39 U 39 U 40 U 40 U

I I I I120 U 120 U 120 U 120 U

1-13

39 U
39 U

2.1 U
2.1 U

40 U
40 U

2.0 U 
2.0 U 
2.0 U 2.0 U

2.0 U

Aroclor 1221
Aroclor 1232

Famphur

Methyl parathion

Phorate

Kepone

Methoxychlor

Toxaphene

Polychlorinated Biphenyls (PCB) (pg/kg)

Aroclor 1016

o,o,o-Triethylphosphorothioate

General Chemistry (milligram per kilogram)
Total organic carbon 1 120 U

Tetraethyldithiopyrophosphate

Thionazin

40 U

SOU

2.0 U

2.0 U

Sample Identification °^-SD-l-50 | MR-SD-1-150 | MR-SD-1-300 | MR-SD-2-50 |MR-SD-2-15O 

Date Collected

OrganochlorinePesticide* (pg(k^(Continued)

Endrin

Endrin aldehyde

Heptachlor

Heptachlor epoxide

Isodrin

Herbicides (pg/kg)

2,4-D_____________________________

2.4.5- TP (Silvex)_________________

2.4.5- T

Organophosphorus Pesticides (pg/k^

Dimethoate



TABLE 2 (Continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA, INC. SEDIMENT SAMPI.ES

Sample Identification MR-SD-2-330

November 2, 2000Date Collected

30 U 160 U 26 U 28 U21 U

5.3 U 7.5 U 16 U 4.2 J 7.1 UBenzene

7.5 U 3.3 J 100 J 7.1 UChlorobenzene 5.3 U

Chloroform 5.3 U 7.5 U 16 U 6.5 U 7.1 U
5.3 U 7.5 U 16 U 2.0 J 7.1 U

16 U5.3 U 7.5 U 6.5 U 7.1 U
5.3 U 7.5 U 16 U 2.6 J 7.1 U

380 U 220 J 400 U 410 U440
380 U 390 U 390 U 400 U 410U
380 U 390 U 130 J 400 U 410 U
380 U 390 U 390 U 400 U 410 U
380 U 390 U 390 U 400 U 410 U

390 U 400 U 410 U380 U 390 U

2.0 U 2.0 U 2.0 U 4.1 U 2.1 U
2.0 U 2.0 U 2.0 U 4.1 U 2.1 U
2.0 U 2.0 U 2.0 U 4.1 U 2.1 U

delta-BHC 2.0 U 2.0 U 2.0 U 3.7 J 2.1 U
2.0 U 2.0 U 2.0 U 4.1 U 2.1 U
20 U 20 U 20 U 41 U 21 U
38 U 39 U 39 U 79 U 41 U
2.0 U 2.0 U 2.0 U 4.1 U 2.1 U
2.0 U 2.0 U 2.0 U 4.1 U 2.1 U
2.0 U 2.0 U 2.0 U 4.1 U 2.1 U
38 U 39 U 39 U 79 U 41 U

Dieldrin 2.0 U 2.0 U 2.0 U 4.1 U 2.1 U
Endosulfan I 2.0 U 2.0 U2.0 U 4.1 U 2.1 U

Endosulfan II 2.0 U 2.0 U 2.0 U 4.1 U 2.1 U

Endosulfan sulfate 2.0 U 2.0 U 2.0 U 4.1 U 2.1 U

1-14

MR-SD-3-25* MR-SD-3-99 MR-SD-4-90 MR-SD-POP-
9Q

Ethylbenzene

Methylene chloride

Xylenes (total)

Semivolatile Organic Compounds ((igZkg)

Aniline

bis(2-Ethylhexyl)phthalate

4-Chloroaniline

4.4- DDD

4.4- DDE

1,2-Dichlorobenzene

1.3 -Dichlorobenzene

1,4-Dichlorobenzene

gamma-BHC (lindane)

Chlordane (technical)

Chlorobenzilate

4,4-DDT

Diallate

alpha-BHC

beta-BHC

Organochlorine Pesticides (pg/kg)

Aldrin

November 1,
2000 _____________

Volatile Organic Compounds (micrograms per Idtogram Ipg/k^)

Acetone



TABLE 2 (Continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA, INC. SEDIMENT SAMPLES

Sample Identification MR-SD-2-330 MR-SD-3-25* MR-SD-3-99 MR-SD-4-90

Date Collected November 2, 2000

2.0 U 2.0 U 2.0 U 4.1 U 2.1 U

2.0 U 2.0 U 2.0 U 4.1 U 2.1 U

2.0 U 2.0 U 2.0 U 4.1 UJ 2.1 U

2.0 U 2.0 U 2.0 U 4.1 U 2.1 U

3.8 U 3.9 U 3.9 U 7.9 U 4.1 U

38 U 39 U 39 U 79 U 41 U

3.8 U 3.9 U 3.9 U 3.4 J 4.1 U

78 U 80 U 80 U 160 U 84 U

38 U 39 U 39 U 40 U 41 U

38 UAroclor 1221 39 U 39 U 40 U 41 U

38 UAroclor 1232 39 U 39 U 40 U 41 U

38 U 39 UAroclor 1242 39 U 40 U 41 U

38 U 39 U 39 UAroclor 1248 40 U 41 U

38 UAroclor 1254 39 U 39 U 40 U 41 U
38 UAroclor 1260 39 U 39 U 40 U 41 U

93 U 96 U 95 U 96 U 100 U
23 U 24 U 24 U 24 U 25 U
23 U 24 U 24 U 24 U 25 U

38 U 39 UJ 39 UJ 40 UJ 41 UJ
Disulfolon 38 U 39 UJ 39 UJ 40 UJ 41 UJ

38 U 39 U 39 U 40 UJ 41 U
38 U 39 UJ 39 UJ 40 UJ 41 UJ
38 U 39 UJ 39 UJ 40 UJ 41 UJ
38 U 39 U 39 U 40 UJ 41 U
38 U 39 U 39 U 40 UJ 41 U
38 U 39 U 39 U 40 UJ 41 U

I I I T120 U 120 U 120 U 130 U

1-15

MR-SD-POP-
90

Famphur
Methyl parathion

Phorate

T etraethyldi thiopyrophosphate

Thionazin

Organochlorine Pesticides (p-g/kg) (Continued)

Endrin

o,o,o-Triethylphosphorothioate

General Chemistry (milligram per kilogram)
Total organic carbon| 120 U

Endrin aldehyde 

Heptachlor 

Heptachlor epoxide

Isodrin

November 1, 
2000

Kepone

Methoxychlor ;

Toxaphene

Polychlorinated Biphenyls (PCB) (pg/kg)

Aroclor 1016

Herbicides (fig/kg)

2,4-D_____________________________

2.4.5- TP (Silvex)___________________

2.4.5- T___________________________

Organophosphorus Pesticides (pg/kg)

Dimethoate



TABLE 2 (Continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA, INC. SEDIMENT SAMPLES

November 3, 2000

24 U 35 U
9.0 0.72 JBenzene
82 8.0Chlorobenzene

6.0 U 5.6 UChloroform

370 U 320 U 260 U 6.0 U 5.6 U

370 U 320 U 260 U 6.1 U 5.6 U

320 U 260 U 6.0 U 5.6 U

380 U 400 U 400 U

380 U 93 J 400 U

380 U 400 U 400 U

380 U 190 J 55 J

430 U 430 U 380 U 150 J 400 U

300 J 1,700 380 U 330 J 51 J

2.2 U llU 1.9 U 2.0 U 2.0 U

2.2 U llU 1.9 U 2.0 U 2.0 U

2.2 U llU 1.9 U 2.0 U 2.0 U

2.2 U 11 U 1.9 Udelta-BHC 2.0 U 2.0 U

2.2 U 11 U 1.9 U 2.0 U 2.0 U

22 U llOU 19U 20 U 20 U

43 U 220 U 38 U 40 U 40 U

2.2 U llU 1.9 U 2.0 U 2.0 U

2.2 U llU 1.9U 2.0 U 2.0 U

2.2 U 1.9 UllU 2.0 U 2.0 U

43 U 220 U 38 U 40 U 40 U

2.2 U 2.0 UDieldrin 11 U 1.9 U 2.0 U

Endosulfan 1 2.2 U llU 1.9U 2.0 U 2.0 U

Endosulfan II 2.2 U 2.0 U11 U 1.9 U 2.0 U

Endosulfan sulfate 2.2 U 2.0 U11 U 1.9 U 2.0 U

1-16

2,500 U

58 J

1,300 U

45 J

bis(2-Ethylhexyl)phthalate

4-Chloroaniline

gamma-BHC (lindane)

Chlordane (technical) 

Chlorobenzilate

3,000 J

430 U

3,100

260 U

6,400 J

430 U

1,300 U

260 U

4.4- DDD

4.4- DDE

4.4- DDT

Diallate

Sample Identification MR-SD-5-75 | MR-SD-5-150 | MR-SD-5-315 | MR-SD-6-25'’ [ MR-SD-6-90 

Date Collected

Volatile Organic Compounds (micrograms per kilogram [gg/kg])

Acetone

1,2-Dichlorobenzene

1,3 -Dichlorobenzene

1,4-Dichlorobenzene

Organochlorine Pesticides (gg/kg)

Aldrin

Ethylbenzene

Methylene chloride

Xylenes (total)

2,400

430 U

6,700

320 U

3,400

430 U

1,800

370 U

alpha-BHC

beta-BHC

370 U

Semivolatile Organic Compounds (gg/k^

Aniline



TABLE 2 (Continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA, INC. SEDIMENT SAMPLES

1.9 U 2.0 U
2.2 U 2.0 U

2.0 U2.2 U 11 U
11 U 1.9 U 2.0 U 2.0 U2.2 U

4.3 U 22 U 3.8 U 4.0 U 4.0 U
43 U 220 U 38 U 40 U 40 U
4.3 U 22 U 3.8 U 4.0 U 4.0 U
88 U 440 U 77 U 81 U 80 U

43 U 120 J 38 U 40 U 40 U
43 U 43 U 38 U 40 U 40 U

Aroclor 1232 43 U 43 U 38 U 40 U 40 U
43 U 43 U 38 U 40 U 40 U
43 U 43 U 38 U 40 U 31J

Aroclor 1254 43 U 43 U 38 U 40 U 40 U
43 UAroclor 1260 43 U 38 U 40 U ■ 40 U

100 U 100 U 92 U 96 U 96 U
26 U 26 U 23 U 24 U 24 U
26 U 26 U 23 U 24 U 24 U

43 U 43 U 38 U 40 U 40 U
Disulfoton 43 U 43 U 38 U 40 U 40 U

43 U 43 U 38 U 40 U 40 U
43 U 43 U 38 U 40 U 40 U
43 U 43 U 38 U 40 U 40 U
43 U 43 U 38 U 40 U 40 U
43 U 43 U 38 U 40 U 40 U
43 U 43 U 38 U 40 U 40 U

I I I I I7,400 110 U 870 1.100

1-17

llU
llU

2.0 U
2.0 U
2.0 U

1.9 U
1.9 U

Famphur
Methyl parathion
Phorate

Sample Identification I MR-SD-5-75 | MR-SD-5-150 | MR-SD-5-315 | MR-SD-6-25'* | MR-SD-6-90

November 3, 2000

T etraethyldithiopyrophosphate
Thionazin

Aroclor 1242
Aroclor 1248

Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Isodrin
Kepone
Methoxychlor -
Toxaphene
Polychlorinated Biphenyls (PCB) (ggZkg)
Aroclor 1016
Aroclor 1221

Date Collected
Organochlorine Pesticides (Continaed)

2.2 U

o,o,o-Triethylphosphorothioate
General Chemistry (milligram per kilogram)
Total organic carbon | 200

Organochlorine Herbicides (gg/kg)
2,4-D____________ _____________
2.4.5- TP (Silvex)
2.4.5- T
Organophosphorus Pesticides (gg/kg)
Dimethoate



TABLE 2 (Continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA, INC. SEDIMENT SAMPLES

November 3, 2000

75 U35 U 22 U 120 UAcetone
5.7 U 5.5 U 6.0 U 6.8 UBenzene

5.5 U 6.0 UChlorobenzene 2.2 U 1.6 J
Chloroform 5.7 U 5.5 U 6.0 U 6.8 U

5.5 U 6.0 U5.7 U 270 U 6.8 U
5.7 U 5.5 U 6.0 U270 U 6.8 U

5.5 U 6.0 U5.7 U 270 U 6.8 U

400 U 390 U 390 U 390 U 420 U
400 U 390 U 390 U 390 U 420 U
400 U 58 J 390 U 390 U 420 U
400 U 390 U 390 U 390 U 420 U
400 U 390 U 390 U 390 U 420 U
400 U 390 U 390 U 420 U390 U

2.1 U 2.0 U 2.0 U 11 U2.0 U
2.1 U 2.0 U 2.0 U 2.0 U llU
2.1 U 2.0 U 2.0 U 2.0 U 11 U

delta-BHC 2.1 U 2.0 U 2.0 U 2.0 U llU
2.1 U 2.0 U 2.0 U 2.0 U 11 U
21 U 20 U20 U 20 U HOU
40 U 39 U 39 U 39 U 210U
2.1 U 2.0 U 2.0 U 2.0 U 11 U
2.1 U 2.0 U 2.0 U 2.0 U HU
2.1 U 2.0 U 2.0 U 2.0 U HU
40 U 39 U 39 U 39 U 210 U

Dieldrin 2.1 U 2.0 U 2.0 U 2.0 U 11 U
Endosulfan I 2.1 U 2.0 U 2.0 U 2.0 U HU
Endosulfan II 2.1 U 2.0 U 2.0 U 2.0 U 11 U
Endosulfan sulfate 2.1 U 2.0 U 2.0 U 2.0 U 11 U
Endrin 2.1 U 2.0 U 2.0 U 2.0 U 11 U

1-18

Sample Identification! MR-SD-7-45 | MR-SD-7-150 | MR-SD-7-280 MR-SD-8-57 | MR-SD-9-51
October 27, 2000

gamma-BHC (lindane)
Chlordane (technical)
Chlorobenzilate

bis(2-Ethylhexyl)phthalate
4-Chloroaniline

alpha-BHC
beta-BHC

4.4- DDD
4.4- DDE
4.4- DDT
Diallate

1,2-Dichlorobenzene
1,3 -Dichlorobenzene
1,4-Dichlorobenzene
Organochlorine Pesticides (gg/kg)
Aldrin

Date Collected
Volatile Organic Compounds (micrograms per kilogram tgg/kg])

1,600 U
36 J
1,600

270 U
Ethylbenzene
Methylene chloride
Xylenes (total)
Semivolatile Organic Compounds (gg/k^
Aniline



TABLE 2 (Continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA, INC. SEDIMENT SAMPLES

November 3, 2000 October 27, 2000

2.0 U 2.0 U 2.0 U 11 U

2.0 U 2.0 U 2.0 U llU

2.1 U 2.0 U 2.0 U 2.0 U 11 U

4.0 U 3.9 U 3.9 U 3.9 U 21 U

40 U 39 U 39 U 39 U 210U

4.0 U 3.9 U 3.9 U 3.9 U 21 U

81 U 79 U 80 U 79 U 420 U

40 U 39 U 39 U 39 U 42 U

40 U 39 U 39 U 39 U 42 U

Aroclor 1232 40 U 39 U 39 U 39 U 42 U

40 U 39 UAroclor 1242 39 U 39 U 42 U

Aroclor 1248 40 U 20 J 39 U 39 U 42 U
40 UAroclor 1254 39 U 39 U 39 U 42 U
40 U 39 U 39 U 39 U 42 U

97 U 94 U 95 U 94 U 100 U
24 U 24 U 24 U 24 U 25 U
24 U 24 U 24 U 24 U 25 U

40 U 39 U 39 U 39 U 42 U
40 UDisulfoton 39 U 39 U 39 U 42 U
40 U 39 U 39 U 39 U 42 U
40 U 39 U 39 U 39 U 42 U
40 U 39 U 39 U 39 U 42 U
40 U 39 U 39 U 39 U 42 U
40 U 39 U 39 U 39 U 42 U
40 U 39 U 39 U 39 U 42 U

I I T120 U 120 U 120 U 3.700

1-19

2.1 U
2.1 U

Kepone
Methoxychlor •

Toxaphene

Polychlorinated Biphenyls (PCB) (pg/kg)

Aroclor 1016

Aroclor 1221

_____________ Sanqale Identification MR-SD-7-45 | MR-SD-7-150 [ MR-SD-7-280 MR-SD-8-57 [ MR-SD-9'^ 

Date Collected

Organochlorine Pesticides (pg/k^ (Continaed)

Endrin aldehyde

Heptachlor

Heptachlor epoxide

Isodrin

Famphur

Methyl parathion

Phorate

Tetraethyldi thiopyrophosphate

IThionazin

o,o,o-Triethylphosphorothioate

General Chemistry (milligram per kilogram) 
Total organic carbon|780

Aroclor 1260

Organochlorine Herbicides (pg/kg)

2,4-D_____________________________

2.4.5- TP (Silvex)___________________

2.4.5- T

Organophosphorus Pesticides (pg/kg)

Dimethoate



TABLE 2 (Continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA, INC. SEDIMENT SAMPLES

Notes:

1-20

J
u
UJ

Field duplicate of sample MR-SD-3-99. 
Field duplicate of sample MR-SD-6-90.

The result was estimated for quality control reasons.
The analyte was not detected; the numerical value is the sample reporting limit.
The analyte was not detected; the sample reporting limit is estimated for quality control reasons.

b



TABLES

Table 2 - 25

Sauget Area 2 Site R Groundwater

Pilot Study Influent and Effluent Data

■;

March 31,2002 File SR033102(2)

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S



FBR INFLUENT VOLATILE ORGANIC COMPOUNDS RESULTS

<500<500
<500<500 <250 <200

<250 <100 <250

<250<250 <130 <100 <250
<250<250 <130 <100 <250
<250<250 <130 <100 <250
<250<250 <130 <500 <250

300<250 250 350

<500

<100 <500<250 <130
<500<500 <250 <200

<100<250 <130
<100<250 <130

<500<250 <130 <100
<500<100<250 <130
<500 <250 i<100Trichloroethene
<500<100
<500 <250<100<250 <130
<500350 e330 380 a

<100

<130
<2,500 <1,0002-Hexanone

1,5001,200Toluene
5.200 f
<100

<500<250<100<250 <130
1,500990310 1,000 c 1,100Xylenes

Notes: (E) Exceed linear calibration range
(a) measured concentration of 400 at low dilution
(b) measured concentration of 5,60Q(E) at low dilution
(c) measured concentration of 1.100 at low dilution
(d) measured concentration of 280 at low dilution
(e) measured concentration of 340 at low dilution
(i) measured concentration of 5.100(E) at low dilution

<500
<500

<250 
<250
<250

<200
<200
<200

<250
<250

<500
<500

<500
<500

Chlorobenzene
Ethylbenzene 

Styrene

Chloromethane
Bromomethane
Vinyi chloride

<2,500
320

<250
<2,500

<250

<2.500
<250

<250
<250

<1,000
110

<250
<250

<130
<130 <1,000

<100

<2,500 
<250 

<250

<2,500
<2,500

<250

<250 
<2,500

<250

<250
<250

<250
<250
<250

<500 
<5,000

<500

<500 

<5,000

<500 
<5,000 

<500
<500
<500
<500

<2,500
<250

1,400
5,700
<250

<2,500
<250

380 

<250 
<2,500 

<250

<2,500 
<250 
<250 

<500 
<250 I 
<250 !

4-Methyl-2-pentanone
Tetrachlofoethene

Vinyl acetate________________
Bromodichlorome thane_____
1.1.2.2- Tetrachlofoethane
1.2- Diehloropropane 

trans— 1.3 —Dichloropfopene

<250 i 

■)

Chloroethane______________
Methylene chloride________

Acetone____________________
Carbon disulfide___________

1,1 -Dichloroethene_______

1,1 —Dichloroethane_______
trans-t ,2—Dichloroethene
Chloroform_________________

t ,2-Dichloroethane_______

2-Bijtanone_______________
1,1,1-Trichloroethane
Carbon Tetrachloride

Dibromochloro me thane
1,1,2 —Trichloroethane 

Benzene__________________
cis-t ,3-Dlehloropropene
2-Chloroethytvinyl Ether 

Bromoform

OCTOBER 7 OCTOBER 2t NOVEMBER 4 NOVEMBER 1«
CONC cnwr r'lhwc'toa/t,' (uX - -

:

<1,300
<130

<130
<130

<1,000
<100

<5,000 
<5,000

<500

<1,000
<500
<500

1,300
5,400 b 

<130

<130 

<1,300
<130

<1,000
<100

1,100
4,500
<250

<1,000
<1,000
<1,000
<1,000

<1,300
<1,X0

<130

<500 
<500 I

<100
300 d

7,400
<500

- •-=-

<250 ! 
<250 ! 

<2,500 I 

<250 
<2,500 [ 
<2,500 I 

<250 !
1,300 ! 
8,000 I 
<250 ! 
<250 !
1,300 '



FBR EFFLUENT VOLATILE ORGANIC COMPOUNDS RESULTS

NOVEMBER 4 NOVEMBER 16SEPTEMBER 23 OCTOBER t :^iX:fOBE|||:

6.1

<10 
<10 
<10 
<10 
<5 
<50 
<5 
<5 
<5 
<5 
<5 
60 

<50 
<5 
<5 
<10 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<50 
<5 
<50 
<50 
<5 
<5 
<5 
<5 
<5 
<5

<5 
<5 
<5 
<5 
<50
<5 
<50 
<50 
<5 
<5 
47 
<5 
<5
12

<50 
<50 
<50 
<50 
<25 

<250 
<25 
<25 
<25 
<25 
<25 
<25 

<250 
<25 
<25 
<50 
<25 
<25 
<25 
<25 
<25 
<25 
<25

__ 26_ 
<25 

<250 
<25 

<250 
<250 
<25 
110
640 
<25 
<25 
<25

Chloromethane_____________
Bromomethana_____________
Vinyl chlofida______________
Chloroethana_______________
Methylene chlofida_________
Acetone____________________
Carbon dIsuHide____________
1,1 -Dichloroethena________
1.1 -Dichloroethane________
trans-1,2-Dichloroethena
Chloroform_________________
1.2- Dichloro ethane________
2-Butanone________________
1.1.1 -Trichloroethana______
Carbon tetrachloride________
Vinyl acetate_______________
Bromodichloromethane_____
1.1.2.2- Tetrachloroethane
1.2- Dichloropropane___
trans-l ,3-Dichloropropene
Trichloroethene_____________
Dibromochloromethane_____
1.1.2- Trichloroethane______
Benzene____________________
cis-1,3-Dichloropropene
2-Chloroelhylvinyl Ether
Bromoform_________________
2 —Hexanone_______________
4 —Methyl —2 —pentanone
Tetrachloroethene__________
Toluene____________________
Chlorobenzene_____________
Ethylbenzene_______________
Styrene_____________________
Xylenes

<10 
<10 
<10 
<10 
<5 

<50 
<5 
<5 
<5 
<5 
<5 

100 
<50 
<5 
<5 

<10 
<5 
<5 
<5 
<5
6.3 
<5 
<5 
<5 
<5 

<50 
<5 

<50 
<50
6.7 1 
<5 I 
41 I 
<51 
<5 I 

91

<10 
<10 
<10 
<10 
<5 
<50 
<5 
<5 
<5 
<5 
<5 
71 

<50 
<5 
<5 
<10 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<50 
<5 
<50 
<50 
<5 
<5 
5.1 
<5 
<5 
<5

OCTOBER 21 r. I-.
<10 
<10 
<10 
<10 
<5 
<50 
<5 
<5 
<5 
<5 
<5 
78 

<50 
<5 
<5 
<10 
<5 
<5 
<5 
<5

<100 
<100 
<100 
<100
<50 

<500 
<50 
<50 
<50 
<50
<50
310 

<500 
<50 
<50 

<100 
<50 1 
<50 ! 
<50 ! 
<50 ! 

__ SlJ 
<50! 
<50 i 
180 i 
<50 

<500
<50 

<500 i 
<500 i 
<50 I
510 ! 

1300! 
<50 
<50 I 
390 I
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FSR INFLUENT SEMI-VOLATILE COMPOUNDS RESULTS

Bl

■iii’-B-

Notes: NA-Not Analyzed
(VH) Very High dilution
(E) Exceed linear caJibration range
(a) measured concentraton of 19,000(E) at tow dilution
(b) measured concentration ot 35.000(E) at tow dilution
(c) measured concentration of 19.000(E) at low dilution
(d) measured concentration of 16,000(E) at low dilution
(e) measured concentration ot 39.000(E) at low dilution 
(T) measured concentration of 19,000(E) at low dilution
(g) measured concentration of 16.000(E) at tow dilution
(h) measured concentration ol 10.000(E) at tow dilution
(i) measured concentration ot 9.9C0(E) at low dilution 
0 measured concentration ot 12,000(E) at tow dilution
(k) measured cortoentration of 140,000(E) at low dilution
(l) measured concentration of 00.000(E) at tow dilution
(m) measured concentralicn of 20,000(E) at tow dilution
(n) measured concentration of 2.000 at low dilution
(o) measured concentration ot 1.300 at low dilution
(p) measured concentration of 2.400 at low dilution
(q) measured concentration of 6,000 at low dilution
(r) measured concentration of 29.000(E) at high dilution
(s) measured concentration of 13,000 at high dilution
(t) measured concentration of 17.000(E) at high dilution
(u) measured concentration ot 17,000(E) at high dilution 
(V) measured concentration of 20.000(E) at tow dilution
(w) measured concentration of 31,000(E) at tow dilution
(x) measured concentration c< 76,000(E) at tow dilution
(y) measured concentration of 190.000(E) at low dilution 
(:0 measured concentration of 250,000 at high dilution

7,000
NA

<500 
<500 

<2,500 
1ZOOO a 
<500
<500 

<2,500 
<2.500 

<500 
<2,500 
61,000 b 
23,000 c 

<500
Z400 

39,000 d

<1,000 
<1,000 
<5,000 Z 

26,000(E) 
<1.000 
<1,000 
<5,000 
<5,000 
<1,000 
<5,000 

210,000 y 
00,000 X 
7,000
4,700 

57.000 w 
3a000(E) 

NA

■aBlIW
2-Methylpheno<
4-Methylphenol
Benzoic add
4—ChloroantTIne_____
2-Methylnaphthaiene
2.4,5—TfSchkxophenol
2- Nitroannir>e
3- Nitroaninne 
Dibenzofuran
4- NitroaniTine
2-Nitrochlorobenzene
4—Nitrochlorobenzene
4—Chlorophenol______
Aniline______________
2— ChtofoaniUne_____
3— ChloroaniUne
2.6- D ichlorophenol

1.400 
<Z500

<SOQ 
<500

I I i' I 
<500
<500

<2,500
23.000(E)

<500
<500

<2,500
<Z500

<500
<Z50Q
74,000 e
26,000 f

IB
<500 
<500 
<500

22.0QO<E) 
<500 
<500 

<Z500 
<2500 

<500 
<2500 

230,000 k 
70,000 I 
6,200 
2300

37,000 m 
<500 

NA

<sco 
<500 

<2500
5,500 U 
<500 
<500 

<2500 
<2500 

<500
<2500 

130,00Q(VH) r 
32Q00(VH) s 

1,000 V 
________NA

ie.ooo(E) t 
1,700 

NA

3Q OCTOBERT OCTOBERS NOVEM8ER4
CONC.
(UBA)

• i
___________<200 
____________300 
_________ <1,000 
_________ 12000_h 
___________<200 
____________900 
_________ <1,000 
_________ <1.000
____________ <200 
__________ <1,000
__________73,000 i 
_________ 24,000 w
___________<200
_____________NA

33,000 ]
______ 

NA



g § 
V V V V V

5
V V V

s o
V K

9 r>«
V

N y

Vi n 2

8 S
V y

! {s
1

!

s 1 1 
X < m(So

8
V

8
V

8
V

!
;o

?
w'

”3
£

s
V

o o 
y

R
V

S
V

S 
y

8
V

8
V

8
V

8
y

5
V

5 
y

d
R
c

c

8

!

8
V

8
V

8
V

8
V

.JH

8
V

8 ° 
V

8 8 
y

fl K

8
y

? ? 
V

*

8
y

8
V

8
V

8
V

8
V

8
y

8
y

8
V

8
y

8
y

8
V

8
V

8
V

8
V

8
V

is 
u 
I 

<M

8
V

8
V

8
V

8
V

8
V

8
V

8
V

8
V

8
V

8
V

? ? 
V

8
V

§ ? 
V

8
V

8
V

8
V

8
y

8
V

o
V

HiS 1

o
V

8
V

o
V

o
V

o
V

o
V

Q 

§ 
c

I 
I

J
a
I

I
£

-

II
6 

I 
Ct

UJ

co 
LU

E

I 
■5. 
€ • 
3 

I 
(M

o
V

o
V

o
y

o
V

o
V

o
V

y

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
y

o
V

o
V

o
V

O
V

o
V

o
V

o
V

o 
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
y

o
V

o
V

o
V

o
V

o
V

o
V

o
y

o
V

o 
V

o
y

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
y

o
V

o
y

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

O
V

o
y

o
V

O
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
y

I 
c 
J 

O

o
V

o
V

o
V

o
V

o
V

O
y

o
V

O

V

o
V

s 
a

o 
V

o
V

O
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o 
V

o
V

o
V

o
V

o
V

o
V

5 
S

I 
Et s

1

!

o
y

o 
V

o
V

o
y

o
V

o
y

o
V

o
y

o
V

o
V

o
V

o
V

o
y

8

8
V

8
<0
V

o
V

o
V

O

V
o
V

o
V

£
J?5

£. 

o
n

5 
X 
U 

I 
CM

1
■&

o
V

o
y

o
V

o
y

2
5

8 
rt 
£
5

£ 
UJ

I

.tt

o
y

o
V

o
V

o
y

o 
V

o
V

o
V

o
V

o
y

8
V

o

I
c
§
3

O
V

o
V

o
V

O

V

o
y

o
V

8
V

8
V

!
f
3
f

5 
X 

o
I

3 o >
I

2 
UJ o 
H 
■z. 
Itl

3
V

i 
fl 
J! 
I 
a
> c 
f, - 
.g 
D

j5
•5
I 3

£ 
I z 
I 

■o

f z
I z

>& .*
Q

D
Vi 
UJ 
(X 

Vi
Q 
z□
O
0.
2
O o
y

o
V

o
V

5
V

o
V

o
y

o
V

o
y

o
V

y

8
y

V

8
y

8
V

8
V

8
V

8 
V

8
V

9
V

5
X
.9 
a
I

■■u

1 .•e
I
2

o
V

O
y

8
V

8 
V

8
V

8
V

8
V

o
V

o
V

5
V

o
V

o
V

5
V

5
V

8
V

o
V

s
V

d
A 5

i
«
£
aI

1
i •
E
D 
I

X*

aIa
e*

*6

<2

o
V

o
V

>•
8
5 ts

o
V

o
V

o
V

o
V

o
y

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
7

o
V

o
V

R
c

o
y

o
V

o
V

o
y

o
V

8
y

8 
y

8
V

8
V

8
V

«

s| S 5I 
£ (S (S

<■?

J
1
&.«

I U ■ 

O 
I 

:•

o
V

o
V

X

o

o
y

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
V

o
y

o

1
o 
E 
o 
m

I
x’

5
R

1
E 
fl

I 
.9

1 
fl

1 .eJ

1 
.£ 
-z.

1
2

J 
fiI - 
c 
I 
5

hlI a iI 
a

I
o «

I
c 
Ji
0 
£ 
z

.9
ffi

1
fl

n
, o 
O 

.5 
a 

1 
:■

I
o

is i
8 fl S 

o

h 
c

f 
CQ

1

1
h

* -) 
.■E z 

I 
N

S ■ 

ii 
*3Ki« 

h

g § U Jla
11L

s

I
o

I «)
€4

^7
s
X

I



FBR EFFLUENT SEMI—VOLATILE COMPOUNDS RESULTS

<•

<10 
<10 
<50 
<20 
<10 
<10 
<50 
<50 
<10 
<50
250 f
73 g 

<10 
<50 
<10 
<10
NA

<10 
<10 
<50 
<20 
<10 
<10 
<50 
<50 
<10 
<50
200 c 
no d 
<10 
<50

11 
<10 
<10

<10 
<10 
<50 
<20 
<10 
<10 
<50 
<50 
<10 
<50 
<10 
<10 
<10 , 
NA 
<10 
<10
NA

Notes: NA-Not Anayzed
(VH) Very High dilution
(E) Exceed tinea/ calibration range

(a) measured concentration erf 450(E) at low diution
(b) measured concentration erf 73 at low dilution
(c) measured concentration at 210 at low diution
(d) measured concentration al 100 at low dilution
(e) measured concentration erf 38 at low dilution
(f) measured concentration at 230(^ at low dilution
(g) measured concentration c^T7 low diution
(h) measured concentration erf 2.300(E) at low diution 
0 measured concentration orf 1,200(E) at high diution 
(j) measured concentration at 40 at low diution
^) measured concentration of 180(E) at low diution 
0 measured concentration of 50 at low diution
(m) measured concentration erf 48 at low diution
(n) measured concentration of 47 at low diution
(o) measured concentration of 140 at low diution
(p) measured concentration at 250(E) at low diution
(q) measured concentration of 4.300(E) at tow diution
(r) measured concentration of 34.000(^ at low diution

<sBTBSBeR.aQ

-
___________<10
__________ <10
________ <50 
________ <30 
________ <10 
________ <10 
________ <50 
________ <50 
________ <10 
________ <50 
________ 820_a 
_________ 13 
________ <10
__________ <50 
__________ <10
__________ <10

 NA

<10
27 

<50 
<20 
<10 
<10
<50 
<50 
<10
<50

14,000(VH) I 
430(E) h

220 p 
NA
120 o 
<10
NA

-
<100

130 
<500 
<200
<100
<100
<500
<500 
<100
<500

88.000 r 
<100

3,100 (E) 
<500
8,400 q 

<100
NA

2—Methyiphenol
4-Methy1 phenol_____
Benzoic add_________
4—Chiofoanglne
2-Methy1napht»Miene
2.4.5-Trichiorophenol
2- NitroarwTne________
3- NitroarWfine 
Dfcenzofuran
4- NHroannir>e_______
2-Nftrochkyobengene
4—NHrochkxobenzene
4-Chkyophenol
AniSne_______________
2-Chkxoangine______
3~Chioroanilme______
2.8-Dichiofopheno<
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FBR EFFLUENT HERBICIDES AND METALS COMPOUNDS RESULTS

OCTOBER 21; NOVEMBER 4 NOVEMBER IS

SS- "Xw'
____________________________ ___________________________ _________________________________________

60.000

Notes: NA-Not Analyzed

35
1.7

110
5.2

63 I
iJT

NA
NA 
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA 
NA
NA
NA
NA
NA
NA 
NA
NA

NA
NA 
NA 
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA 
NA
NA
NA 
NA
NA

52
2.1

NA
NA
NA
NA
NA
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA
NA 
NA 
NA 
NA 
NA 
NA 
NA
NA
NA ' 
NA I NA I

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA 
NA
NA
NA
NA
NA
NA

522
21

<200 
<50 
110 
<5

220.000 
<10 
<10
52

.. ...
iiTCT-OBERlOcoMPouNo coobeb.

680 
<40

7.500
590.000

<10
_____ 33 

<10 
<5 

<10 
<50 

<0.2 
<0.8

<0.07
______ 3_

NA

NA
NA
NA
NA
NA
NA
NA
NA 
NA
NA 
NA
NA
NA I 
NAl 
naI
NAl
NA
NA
NA I 
NA
NA
NA
NA
NA^

OCTOBEB2, _______ — . 1..-........................

Metals:
Aluminum 
Antimony 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt
Iron________
Magnesium
Manganese
Nickel_____
Potassium 
Sodium 
Vanadium
Zinc_______
Arsenic
Lead_______
Selenium
Thallium 
Mercury 
Cadmium
Silver 
Copper 
Cyanide 
Herbicides:
2.4-D
2,4,5—T

4
1,8
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• Mitigate or abate other situations or factors that may pose threats to public health, welfare or 
the environment.

• Achieve acceptable chemical-specific contaminant levels, or range of levels, for all 
applicable exposure routes; and

The following Remedial Action Objectives (RAOs) were identified for the Interim Remedial
Action:

• Mitigate or abate the discharge of groundwater to the Mississippi River so that the impact is 
"insignificant" or “acceptable".

• Prevent or abate actual or potential contamination of drinking water supplies and 
ecosystems:

Focusing Interim Groundwater Remedy RAOs on the aquatic ecosystem is appropriate because 
sediment, surface water and fish tissue sampling, conducted in October and November 2000 as 

part of the V\/GK RCRA AOC, demonstrated that groundwater discharging to surface water 

downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and 

L; the W.G. Krummrich plant and other industries in the Sauget area adversely impacted the 

Mississippi River. Impacts due to the discharge of groundwater to surface water are confined to 

an area approximately 2000 feet long (coinciding with the north and south boundaries of Sauget 

Area 2 Site R) and 300 feet from shore immediately downgradient of Site R. Installation of a 

physical or hydraulic barrier downgradient of Sauget Area 2 Site R will reduce mass loading to 

the Mississippi River. Reduction of mass loading will abate aquatic organism exposure to 

impacted groundwater, contamination of ecosystems and sediment toxicity.

• Prevent or abate actual or potential exposure to nearby human populations (including 
workers), animals or the food chain from hazardous substances, pollutants or contaminants;

An Interim Groundwater Remedy can be implemented to abate aquatic impacts while the 

Sauget Area 2 Remedial Investigation/Feasibility Study is being performed to evaluate remedial 

alternatives that will abate impacts on groundwater. Once the Sauget Area 2 RI/FS is 
completed, a Final Groundwater Remedy can be selected.

Focused Feasibility Study 
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S
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Exposure of human populations, animals or the food chain to contaminants; 

Contamination of drinking water supplies and ecosystems:

Chemical-specific contamination for all applicable exposure routes; and

Threats to public health, welfare or the environment.

Using "protect the river" as the primary remedial action objective for the Interim Groundwater 

Remedy would also reduce the impact of groundwater discharging to surface water to 
"insignificant" or "acceptable" levels, as required by the May 3, 2000 W.G. Krummrich RCRA 

AOC (USEPA Docket No. R8H-5-00-003), if groundwater from the Krummrich plant discharges 

to the Mississippi River at unacceptable levels.

Mass loading, gradient control and sediment and surface water quality are appropriate 

performance measures for these Interim Groundwater Remedy remedial action objectives.

For these reasons, the goal of the Interim Groundwater Remedy is to protect the Mississippi

River by reducing mass loading to the river and, thereby, abating:

Focused Feasibility Study 
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S

Sorption of constituents on suspended sediments in the surface water column after impacted 

groundwater discharges through river bottom sediments was not considered when evaluating 

performance measures for the Interim Groundwater Remedy. Constituents are migrating 

through the groundwater system in a dissolved and/or colloidal state. Prior to discharging to 

surface water, they migrate through sediments primarily composed of sand. On exiting the sand 

substrate, groundwater should mix rapidly with surface water. Given the high flow rate and 

turbulent mixing in the Mississippi River downgradient of Site R, it is difficult to envision a 

situation where constituents migrate through the groundwater system and river bottom 

sediments without binding to either matrix but do bind to suspended sediments in the surface 

water column when the discharging groundwater mixes with surface water. Even if this 

occurred, it is difficult to understand how a performance measure linked to constituent 

concentrations on suspended solids is a better performance measure for the Interim 

Groundwater Remedy than those discussed above. Control of, and performance measures for, 

this migration pathway can be considered during performance of the Sauget Area 2 RI/FS if it is
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determined that this is a viable migration pathway and that unacceptable impacts result from 

migration via this pathway.

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

Implementation of institutional controls: groundwater quality, groundwater level and 

bioaccumulation monitoring; and installation and operation of an engineered barrier immediately 

downgradient of Sauget Area 2 Site R, as discussed in Section 5.2 and 5.3, will achieve these 

Remedial Action Objectives. Implementation of an Interim Remedial Action for impacted 

groundwater discharging to surface water will, in the short term, prevent or abate actual or 

potential human and ecosystem exposure to hazardous substances, pollutants and 

contaminants and actual or potential contamination of drinking water supplies. In the long term, 

operation of an engineered barrier may achieve acceptable chemical-specific contaminant 

levels downgradient of the barrier. Other situations or factors that may pose threats to public 
health, welfare or the environment will be mitigated or abated both short term and long term by 

implementation of an Interim Remedial Action. Aquifer restoration, which will be evaluated in 

the Sauget Area 2 RI/FS, is not within the scope of the interim remedial action.

Barring unforeseen difficulties with regulatory approvals, site access or issuance of a permit to 

allow discharge of pumped groundwater to the PChem Plant and the ABRTF, design and 

construction of an engineered barrier and installation of power, pumps, piping, controls, etc. 

should take approximately 12 months.

In keeping with an interim remedial action for impacted groundwater discharging to surface 
water and streamlining principles in FS guidance, only chemical-specific, location-specific or 
action-specific ARARs that are considered applicable or relevant and appropriate are identified 
in this section. Compliance of identified remedial alternatives with ARARs is discussed in 
Detailed Analysis of Alternatives Sections 5.1.2, 5.2.2 and 5.3.2.
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3.3.1 Chemical-Specific ARARs

ARAR Description Applicability

40 CFR 141.61 MCLs for organic chemicals for drinking water Applicable

40 CFR 141.62 MCLs for inorganic chemicals for drinking water Applicable

40 CFR 264.94

35 lAC 620 Defines classes of groundwater within the State of Illinois Applicable

Applicable

Applicable

Applicable
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Establishes maximum concentration limits. Provides for 
establishment of alternate limits for groundwater protection

Relevant and 
Appropriate

Relevant and
Appropriate

Relevant and
Appropriate

Establishes groundwater quality standards for classes of 
groundwater. Provides for establishing alternative 
groundwater quality standards for any chemical 
constituent in a groundwater management zone

"It is important to note that for interim actions, ARARs must be attained only if 
they are within the scope of that action. For example, where an interim action 
will manage or contain migration of an aqueous contaminant plume, MCLs and

35 lAC 620 
Subpart D

40 CFR 264.92 Establishes groundwater protection standards for 
hazardous waste treatment and disposal facilities

40 CFR 264.95 Establishes point of compliance for which groundwater 
quality standards apply

35 lAC 620.410 Establishes numeric groundwater quality standards for 
Class I Potable Groundwater

35 lAC 620.250 Provides for establishment of a groundwater management 
zone to mitigate impairment

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

Chemical-specific ARARs define acceptable concentrations and are used to establish 
preliminary remediation goals. Brief descriptions of the relevance and applicability of chemical­
specific ARARs for groundwater are summarized in the following table:

According to the "Guidance for Evaluating the Technical Impracticability of Ground-Water 

Restoration" (Interim Final, OSWER Directive 9234.2-25, September 1993, Page 5), the Agency 

can waive chemical-specific ARARs for an interim remedy under certain conditions:
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3.3.2 Location-Specific ARARs

ARAR Description Applicability

Applicable

June 13, 2002 Page 3-5

Requires Federal agencies to evaluate the potential 
effects of actions to avoid adversely impacting 
floodplains

MCLGs would not be ARARs, since the objective of the action is containment, 
not cleanup (although requirements such as those related to discharge of the 
treated water would still be ARARs, since they address the disposition of treated 
waste).

Furthermore, a requirement that is an ARAR for an interim action may be waived 
under certain circumstances. An "interim action" ARAR waiver may be invoked 
where an interim action that does not attain an ARAR is part of, or will be 
followed by, a final action that does (NCR Section 300.430 (f)(1 )(ii)(C). For 
example, where an interim action seeks to reduce contamination levels in a 
groundwater hot spot, MCLs/MCLGs may be ARARs since the action is cleaning 
up a portion of the contaminated groundwater. If, however, this interim action is 
expected to be followed by a final, ARAR-compliant action that addresses the 
entire contaminated groundwater zone, an interim action waiver may be 
invoked."

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

Location specific ARARs set restrictions on activities within certain locations such as floodplains 
or wetlands. A brief description of the relevance and applicability of location-specific ARARs is 
summarized in the following table:

Since the objective of the interim remedial action for groundwater discharging to surface water 

downgradient of Sauget Area 2 Site R is to “manage or contain migration of an aqueous 

contaminant plume" and it "is part of, or will be followed by, a final action that does [attain 

ARARs], a waiver of chemical-specific ARARs by the Agency appears to be appropriate. A 
Remedial Investigation/Feasibility Study (RI/FS) for Sauget Area 2 Sites is currently underway. 

Final remedial actions for groundwater will be evaluated as part of this RI/FS.

40 CFR Part 6 
and 

Appendix A
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3.3.3 Action-Specific ARARs

ARAR Description Applicability

40 CFR 125 Applicable

40 CFR 403.5 Applicable

29 CFR 1910.120 Standards for conducting work at hazardous waste sites Applicable

29 CFR 1926 OSHA safety and health standards Applicable

Applicable
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Establishes technology-based limits for direct discharge 
of treatment system effluent

Relevant and
Appropriate

Specifically prohibits the direct discharge of pollutants to a 
publicly-owned treatment works without treatment, that 
interfere with operations, or that contaminate sludge

35 lAC 306.302 Standards for expansion of existing or establishment of 
new combined sewer service areas

35 lAC 307.1101 Sewer discharge criteria that prohibit entry of certain 
types of pollutants into a POTW

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

Action-specific ARARs set controls for particular treatment and disposal activities related to the 
management of hazardous waste. Brief descriptions of the relevance and applicability of 
action-specific ARARs are summarized in the following table:



IDENTIFICATION OF REMEDIAL ALTERNATIVES

4.0 IDENTIFICATION OF INTERIM REMEDIAL ALTERNATIVES

4.1 General Response Actions

June 13, 2002 Page 4-1

General response actions describe those actions that will satisfy the remedial action objectives. 
General response actions may include treatment, containment, extraction, institutional controls, 
monitoring or a combination thereof. General response actions for impacted groundwater 
discharge to surface water include the following:

• Institutional Controls
- Access Restrictions
- Warning Signs
- Community Relations

• Engineered Barriers
- Physical Barriers

- Slurry Walls
- Jet Grout Walls

- Hydraulic Barriers
• Monitoring

- Groundwater Water Quality Monitoring
- Groundwater Level Monitoring
- Bioaccumulation Monitoring

The following sections describe technology types and process options for groundwater that 
could satisfy the remedial action objectives for the discharge of groundwater to surface water 
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and 
L; the W.G. Krummrich plant and other industrial facilities in the Sauget area.

Focused Feasibility Study
Interim Groundwater Remedy 
Sauget Area 2, Sites O, Q, R and S

The purpose for this section is to identify and screen technologies that are potentially suitable 
for ensuring adequate protection of human health and the environment considering specific 
groundwater conditions at the site. The following subsections identify remedial action 
objectives, discuss general response actions and identify and screen remedial technologies and 
processes.
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4.1.1 Institutional Controls

4.1.2 Engineered Barriers

4.1.3 Monitoring

4.1.3.1 Groundwater Quality Monitoring

4.1.3.2 Groundwater Level Monitoring
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Institutional controls can include access restrictions to the area of interest, as well as regulations 
restricting specific activity within the area of interest. Institutional controls already in place at 
Site R include fencing to control access and excavation restrictions to prevent trenching without 
appropriate protection of construction workers. Additional institutional controls, such as posting, 
could be implemented to prevent recreational fishing in the area where impacted groundwater 
discharges to surface water.

The primary purpose for an engineered barrier is to prevent groundwater causing adverse 
ecologic impacts from discharging to the Mississippi River. Engineered barriers could include 
physical barriers, such as slurry or jet grout walls, or hydraulic barriers, such as extraction wells, 
or a combination of physical and hydraulic barriers. Engineered barriers can be designed to 
prevent off-site discharge of groundwater causing adverse ecological impacts in surface water 
and to reduce the mass of contaminants discharging to surface water.

Groundwater quality monitoring involves periodic monitoring of selected wells for constituents of 
concern to demonstrate reduction in mass loading to the Mississippi River resulting from the 
discharge of groundwater to surface water downgradient of Sauget Area 2 Sites O, Q (Dog 
Leg), R and S; Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other industrial 
facilities in the Sauget area.

Groundwater level monitoring involves periodic measurement of water level elevations in 
selected piezometers to demonstrate the hydraulic effectiveness of the engineered barrier in 
abating the discharge of groundwater to surface water downgradient of Sauget Area 2 Sites O,

Focused Feasibility Study
Interim Groundwater Remedy 
Sauget Area 2, Sites O, Q, R and S
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4.1.3.3 Surface Water and Sediment Monitoring

4.2 Identification and Screening of Alternatives

4.2.1 Institutional Controls
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Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other 
industrial facilities in the Sauget area.

Institutional controls are measures designed to mitigate potential exposure to impacted 
groundwater discharging to surface water. As previously discussed, some institutional controls 
are already in place at Site R. The existing institutional controls and additional institutional 
controls to be considered are described in the following sections.

Sediment and surface water samples will be collected in the plume discharge area 
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H. I and 
L; the W.G. Krummrich plant and other industries in the Sauget area to determine the effect of 
any contaminants migrating through, past or beneath the barrier wall and discharging to the 
Mississippi River. Impact will be determined by comparing constituent concentrations to site­
specific, toxicity-based, protective concentrations derived from existing sediment and surface 
water chemistry and toxicity data. In this context, it must be recognized that it may take some 
time for observable decreases in sediment concentration to occur after the installation of the 
barrier wall.

Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2, Sites O, Q, R and S

This section describes technologies and processes that could satisfy the remedial action 
objectives for groundwater discharging to surface water downgradient of Sauget Area 2 Sites O, 
Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other 
industries in the Sauget area. Technology types refer to the general response actions that were 
described in Section 4.1. General response actions for groundwater include institutional 
controls, monitoring and engineered barriers. The following subsections describe technology 
types and process options for groundwater.
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4.2.1.1 Access Restrictions

9

4.2.1.2 Warning Signs

4.2.1.3 Community Relations

4.2.2 Engineered Barriers
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Access restrictions include physical restrictions such as the use of fencing and locked gates. 
Access to Site R is already controlled by the presence of fencing and locked gates. Restrictions 
are already in place for Site R that define requirements for training, protection and monitoring of 
construction and outdoor industrial workers. Industrial and construction workers doing any type 
of invasive work are trained for high hazard material exposure, hazardous waste site operations, 
advised of the complete range of chemical and physical hazards to which they may be exposed, 
and provided with personal protective equipment to mitigate all identified inhalation, ingestion, 
and dermal contact risks.

Engineered barriers are designed to mitigate discharge of groundwater with contaminant 
concentrations in excess of standard. Engineered barriers could potentially be placed adjacent 
to source areas, or they could be placed near the downgradient boundary of Sauget Area 2 Site 
R. Since an interim remedial action is needed to abate the impact resulting from the discharge 
of impacted groundwater from these source areas, it is appropriate to install an engineered 
barrier downgradient of these sites immediately adjacent to the Mississippi River.

Community relations may include an information campaign designed to ensure public 
awareness about the risks, if any, associated with potential ingestion of fish caught in or near 
where impacted groundwater from Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 
1 Sites G, H, I and L; the W. G. Krummrich plant and other industrial facilities in the Sauget area 
discharges to the Mississippi River.

Warning signs discourage access and unauthorized excavation activities. They can be posted 
on security fencing and in other areas as needed. Implementation will be in conjunction with the 
response action for Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I 
and L; the W. G. Krummrich plant and other industrial facilities in the Sauget area.

Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2, Sites O, Q, R and S
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4.2.2.1 Slurry Walls
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Engineered barriers selected for screening include physical barriers (slurry walls and jet-grouted 
walls) and a hydraulic barrier.

Terminating the slurry wall at bedrock may be practicable because the amount of groundwater 
flow through weathered or fractured bedrock is likely to be a very small fraction of the flow in the 
alluvial aquifer. However, the second limiting issue comes into play if it is feasible to terminate 
the wall at bedrock. Slurry trenches are typically 2 to 3 feet wide. Consequently, construction 
of a 3,500 ft. long slurry wall with an average depth of 120 ft. will result in 30,000 to 50,000 
cubic yards of spoil depending on trench width. Spoil disposal becomes a serious practicability 
issue if it can not be used as slurry trench backfill after mixing with low-permeability materials or 
if it can not be disposed on site. Most of the spoil will be sand-sized material, which is a suitable 
material for slurry trench backfill. Without compatibility testing it is not possible to determine

Considering that affected groundwater extends to depths in excess of 100 feet, a hanging slurry 
wall may not be a completely effective alternative for accomplishing the remedial objective of 
controlling or mitigating the discharge of impacted groundwater to the Mississippi River. 
Consequently, a hanging slurry wall was not considered further in this analysis.

Slurry walls are subsurface barriers that mitigate the horizontal flow of contaminants and 
groundwater. Permanent slurry walls are generally constructed with cementitious or pozzolanic 
agents that are mixed with in situ or imported earthen materials. Slurry walls generally can be 
hanging walls, which extend to a prescribed depth below surface, or fully-penetrating walls, 
which terminate at or are keyed into the underlying bedrock.

Two site-specific issues appear to make installation of a fully penetrating slurry wall 
impracticable: 1) keying the slurry wall into bedrock and 2) slurry trench spoil disposal, it is not 
practical to key a slurry wall into bedrock at the 100 to 140 foot depths required at this site. In 
fact, USEPA publication 542-R-98-005, Evaluation of Subsurface Engineered Barriers at Waste 
Sites, August 1998, states, ‘The greatest difficulty in achieving adequate key depth was 
encountered at sites at which fractured bedrock occurred at depths of more than 70 feet below 
ground surface.”

Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2, Sites O, Q, R and S
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4.2.2.2 Jet-Grouted Walls

'1
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whether or not the constituents present in the spoil will adversely affected its performance as 
backfill.

Jet-grout walls generally can be hanging walls, which extend to a prescribed depth below 
surface, or fully penetrating walls, which terminate at bedrock. Considering that affected 
groundwater extends to depths in excess of 100 feet, a hanging jet-grout wall may not be a 
completely effective alternative for accomplishing the remedial objective of controlling or 
mitigating the discharge of impacted groundwater to the Mississippi River. Consequently, a 
hanging jet grout wall will not be considered further in this analysis. Terminating the jet-grout 
wall at bedrock may be practicable and is likely to achieve remedial objectives because the 
amount of groundwater flow through weathered or fractured bedrock is likely to be a very small 
fraction of the flow in the alluvial aquifer. Little or no spoil is generated during installation of a

For these reasons, a fully penetration slurry wall will not be considered further, based on 
apparent impracticability.

On-site disposal does not appear feasible unless the spoil can be stockpiled on Sauget Area 2 
Site R until a final remedy decision is made on Sauget Area 2 source areas. A temporary 
stockpile on the wet side of the USACE floodwall may not be an appropriate management 
alternative for this material because of the potential adverse consequences that could result 
during flood conditions. Off-site disposal of 30,000 cubic yards (45,000 tons) of spoil will cost 
$90,000,000, assuming $2,000 per ton for transportation and disposal, if Universal Treatment 
Standards need to be met prior to disposal in a hazardous waste landfill.

Jet-grouted walls are subsurface barriers that mitigate the horizontal flow of contaminants and 
groundwater. Permanent jet-grouted walls are generally constructed with cementitious or 
pozzolanic agents that are mixed with in situ soils. Mixing is accomplished by inserting a 
rotating grouting rod into the subsurface. Low-permeability grout is pumped through the rod 
under very high pressure and mixes with the in-situ soil. This creates a column of low- 
permeability soil from bedrock to above the water table. A wall is constructed by installing 
contiguous soil/grout columns along the barrier wall alignment.

Focused Feasibility Study
Interim Groundwater Remedy 
Sauget Area 2, Sites O, Q, R and S
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4.2.2.3 Hydraulic Barriers

4.2.3 Monitoring

4.2.3.1 Groundwater Quality Monitoring
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jet grout wall. As a result, a jet grout barrier wall is considered a practicable physical barrier wall 
technology.

Groundwater quality samples will be collected downgradient of the engineered barrier to 
determine mass loading to the Mississippi River resulting from any contaminants migrating 
through, past or beneath the barrier. Groundwater quality samples will be collected from four

Hydraulic barriers consist of one or more groundwater recovery extraction wells that collect 
groundwater and contaminants and pump them to the surface. Hydraulic barriers provide 
containment both by intercepting contaminated groundwater and by providing hydraulic control. 
Installing a line of extraction wells along a riverbank will create a hydraulic barrier that captures 
impacted groundwater prior to its discharge to surface water. Design and operation of a 
hydraulic barrier need to be optimized to maximize the capture of impacted groundwater and 
minimize the capture of recharge from the Mississippi River. If the area of influence of the 
hydraulic barrier were to extend into the Mississippi River, pumping and treatment costs would 
increase significantly without a corresponding increase in environmental protection.

Groundwater quality monitoring typically involves the design and installation of a groundwater 
monitoring system to monitor the existing leaks of contaminants from source areas and/or to 
demonstrate that a groundwater plume is stable or shrinking, which is a primary line of evidence 
regarding the adequacy of the selected remedial alternative. Monitoring leakage from source 
areas or demonstrating plume stability/shrinkage is not an appropriate design concept when 
impacted groundwater is discharging to surface water. In this situation, groundwater monitoring 
needs to be performed downgradient of any implemented control measures in order to 
determine the effectiveness of these measures. An appropriate groundwater-monitoring 
program will identify specific monitoring wells, constituents of concern, and frequency of 
monitoring. The duration of this procedure will continue until compliance with remedial action 
objectives is achieved.

Focused Feasibility Study
Interim Groundwater Remedy 
Sauget Area 2, Sites O, Q, R and S
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4.2.3.3 Surface Water and Sediment Monitoring
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monitoring well clusters and analyzed for VOCs, SVOCs, Herbicides, Pesticides and Metals. 
TOC and TDS will also be determined for each sample.

Groundwater level monitoring will be done to ensure acceptable performance of an engineered 

barrier installed to abate the impact of groundwater discharging to surface water downgradient 

of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and L; the W.G. 

Krummrich plant and other industrial facilities in the Sauget area.

Sediment and surface water samples will be collected in the plume discharge area 
downgradient of Sauget Area 2 Sites O. Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and 
L; the W.G. Krummrich plant and other industries in the Sauget area to determine the effect of 
any contaminants migrating through, past or beneath the barrier wall and discharging to the 
Mississippi River. Impact will be determined by comparing constituent concentrations to site­
specific, toxicity-based, protective concentrations derived from existing sediment and surface 
water chemistry and toxicity data. In this context, it must be recognized that it may take some 
time for observable decreases in sediment concentration to occur after the installation of the 
barrier wall.

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2, Sites O, Q, R and S
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5.0 DETAILED ANALYSIS OF ALTERNATIVES

• Groundwater Alternative A - No Action

• Groundwater Alternative B - Physical Barrier

• Groundwater Alternative C - Hydraulic Barrier

• Overall protection of human health and the environment;
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Institutional Controls
Hydraulic Barrier
Groundwater Treatment 
Monitoring
- Groundwater Quality Monitoring
- Groundwater Level Monitoring
- Bioaccumulation Monitoring

Institutional Controls
Physical Barrier
Groundwater T reatment 
Monitoring
- Groundwater Quality Monitoring
- Groundwater Level Monitoring
- Bioaccumulation Monitoring

This section presents evaluation of alternatives in the context of specific evaluation criteria 
developed to address CERCLA requirements and technical and policy considerations proven to 
be important for selecting remedial alternatives. An ecological risk assessment performed in 
June 2001 indicates there is an adverse impact on the Mississippi River resulting from the 
discharge of groundwater from Sauget Area 2 Sites Q, Q (Dog Leg), R and S; Sauget Area 1 
Sites G, H, I and L; the W.K. Krummrich plant and other industrial facilities in the Sauget area. 
Based on this risk assessment, it is appropriate to take an Interim Remedial Action to protect 
the Mississippi River before the Sauget Area 2 RI/FS is completed, the Sauget Area 1 RQD is 
issued and the RCRA Corrective Measures Study is performed for the Krummrich plant. An 
engineered barrier located at the downgradient edge of the impacted groundwater plume is the 
only effective interim remedy that will achieve the objective of protecting the Mississippi River. 
For that reason, only three alternatives are compared in this Focused Feasibility Study:

The No Action, Physical Barrier and Hydraulic Barrier alternatives are discussed in Sections 5.1,

5.2 and 5.3, respectively. Feasibility Study guidance requires that these alternatives be 
evaluated according to the following criteria:
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5.1 Groundwater Alternative A - No Action

5.1.1 Overall Protection of Human Health and the Environment

5.1.2 Compliance with ARARs
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This alternative includes no actions to abate the impact of groundwater discharging to surface 
water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, 
I and L; the W.K. Krummrich plant and other industrial facilities in the Sauget area.

If the Agency waives compliance with chemical-specific ARARs as allowed by guidance 
(Section 3.3.1), Groundwater Alternative A - No Action would not need to achieve compliance

The June 2001 Ecological Risk Assessment (Menzie-Cura) demonstrated that groundwater 
discharging to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; 
Sauget Area 1 Sites G, H, I and L; the W.K. Krummrich plant and other industrial facilities in the 
Sauget area adversely impacted sediment and surface water in the Mississippi River. In 
addition, site-specific compounds were present in fish tissue collected in this area at higher 
concentrations than were detected in fish tissue collected upstream and downstream of the 
plume discharge area. Implementation of a No Action alternative will not protect the Mississippi 
River from adverse ecological impact due to the discharge of impacted groundwater to surface 
water.

Additional criteria include State acceptance and community acceptance. ERA will consider and 
address both State and community acceptance of an alternative when making a 
recommendation and in the final selection of a remedy. Consequently, these criteria are not 
addressed in this report.

Focused Feasibility Study 
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• Compliance with ARARs;
• Long-term effectiveness and permanence;
• Reduction of toxicity, mobility or volume;
• Short-term effectiveness;
• Implementability; and
• Cost.
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5.1.3 Long-Term Effectiveness and Permanence

5.1.4 Reduction of Toxicity, Mobility or Volume

5.1.5 Short-Term Effectiveness

5.1.6 Implementability

This alternative is readily implementable.

5.1.7 Cost

No costs are associated with this alternative.
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Since no action is taken to abate the impact of groundwater discharge to the Mississippi River 
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and 
L; the W.G. Krummrich plant and other industries in the Sauget area, a No Action alternative is 
unlikely to be effective or permanent in the long-term.

with these ARARs. A No Action alternative will not adversely impact floodplains or wetlands, so 
it is compliant with location-specific ARARs. Action-specific ARARs do not apply because there 
are not actions.

In the long term, natural processes in groundwater, sediments and surface water will reduce the 
toxicity, mobility and volume of contaminants discharging to the Mississippi River. Natural 
processes such as biodegradation, adsorption, dilution, volatilization and chemical reactions 
with subsurface materials will reduce contaminant concentrations in the groundwater system. 
Similar processes occur in sediments and surface water. However, this alternative does not 
provide for treatment beyond that afforded by natural processes.

The primary potential risk to human health will not be addressed if a No Action alternative is 
implemented. In addition, a No Action alternative will not reduce adverse impacts on the 
Mississippi River in the short term.

Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S



DETAILED ANALYSIS OF ALTERNATIVES

5.2 Groundwater Alternative B - Physical Barrier

Alternative B includes the following elements:
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Institutional Controls
Physical Barrier
Groundwater T reatment
Monitoring
- Groundwater Quality Monitoring
- Groundwater Level Monitoring
- Surface Water and Sediment Monitoring

Physical Barrier - A 3,500 ft. long, "U"-shaped, fully penetrating, jet grout barrier wall will be 
installed between the downgradient boundary of Sauget Area 2 Site R and the Mississippi River 
(Figure 5-1) to abate the discharge of impacted groundwater from Sauget Area 2 Sites O, Q 
(Dog Leg), R and S; Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other 
industries in the Sauget area. It will extend along the entire 2,000 ft. north/south length of Site R

Routine maintenance and inspection of the condition and effectiveness of the institutional 
controls will be performed. For estimating purposes, it is assumed that inspections will be 
conducted quarterly.

Institutional Controls - This alternative includes institutional controls in combination with a 
well-designed performance-monitoring program. Institutional controls will be utilized to limit 
fishing in the plume discharge area while performance monitoring will be used to evaluate the 
effectiveness of the physical barrier in mitigating or abating the discharge of groundwater to the 
Mississippi River so that the impact is "insignificant" or "acceptable".

Access to the Mississippi River in the plume discharge area is limited by existing fencing at Site 
R, a very steep riverbank and the absence of public roads leading to this area. Additional 
institutional controls would include warning signs posted at the top of the riverbank in the plume 
discharge area and in nearby river access areas. A public education program would be 
implemented by the appropriate government agencies to inform the public that fish in the 
impacted groundwater discharge area may contain site-related constituents and to assure public 
awareness of the potential risks, if any, that may be associated with consumption of fish caught 
in the plume discharge area.

Focused Feasibility Study
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Pumping rates will be controlled by river stages as

High Monthly Average River Flow

Average Monthly Average River Flow

Low Monthly Average River Flow
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Note that zero river stage is at EL379.94 ft, amsl. The highest recorded river stage was +49.58 
(EL429.52 ft, amsl) and the lowest recorded stage is -6.2 (EL373.74 ft, amsl).

401
400
399
398
397
396
395
394
393
392
391
390
389
388
387
386
385
384
383

300
325
350
375
400
425
450
475
500
525
535
550
575
600
625
650
675
700
725

A river stage gage will be installed in the Mississippi River downgradient of Site R. Water level 
information from the gage will be sent by telemetry to the pump controller that will adjust the 
variable frequency drives to produce the required pumping rates to control the groundwater 
discharging to the barrier wall (Volume II - Design Basis and Design).

with the arms of the "U" extending approximately 750 ft. to the east (upgradient), past the 
eastern boundary of Site R and terminating before the USAGE floodwall.

River Stage 
(ft, amsl)
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Three partially penetrating groundwater recovery wells, capable of pumping a combined total of
303 to 724 gpm, will be installed inside the ''U"-shaped barrier wall to abate groundwater 
discharging to the wall. Modeling indicates that groundwater discharges to the Mississippi River 
for high, average and low river stage conditions are 303, 535 and 724 gpm, respectively 
(Volume II - Design Basis and Design).
follows:

Pumping Rate 
(gpm)
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Metals will be removed from the wastewater stream by flocculation and settling at the PChem 
plant and oil and grease will be removed by physical separation. Wastewater from the PChem 
plant discharges to the activated-sludge secondary treatment stage at the American Bottoms 
Regional Treatment Facility. Organic constituents are biodegraded and/or adsorbed on added 
powdered activated carbon. After settling and solids removal, treated wastewater is discharged 
to the Mississippi River through a 100 ft. long diffuser located at the north end of Sauget Area 2 
Site R. The diffuser terminates approximately 100 ft. from shore.

A discharge permit will need to be obtained from American Bottoms in order to discharge 
pumped groundwater to the POTW. To obtain this permit, a demonstration will need to be 
made that constituents in the pumped groundwater will not pass through the POTW without 
treatment and/or will not interfere with treatment plant operation. A local limits evaluation 
indicates the potential for two constituents (4-Chloroaniline and 4-Nitroaniline) to pass through 
the ABRTF without treatment and the potential for four constituents (Aniline, 2-Chlorophenol, 
Pentachlorophenol and Phenol) to interfere with treatment system operation (Section 2.8). 
These constituents were successfully treated in a pilot-scale groundwater treatability study 
performed at Sauget Area 2 Site R in the early 1990s (Section 2.7).
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Groundwater Treatment - Extracted groundwater will be routed to the American Bottoms 
Regional Treatment Facility via subsurface pipeline installed in existing pipeline easements 
starting at the north end of Sauget Area 2 Site R and extending to the western boundary of Lot 
F. At the western boundary of Lot F, property owned by Solutia, the pipeline will turn south and 
connect with the Village of Sauget trunk sewer leading to the PChem Plant (Volume II - Design 
Basis and Design). Existing easements and access points for raw material and finished product 
pipelines allow ready installation of the extracted groundwater pipeline beneath the floodwall 
and railroad tracks and avoids the time consuming process of obtaining access and easements 
on alternative routes. Current plans call for using single wall, thermally welded, HDPE piping to 
connect the extraction wells to the sewer system. Double wall piping is not considered 
necessary or appropriate because welded HDPE pipe is not prone to leaking. To ensure 
pipeline integrity, pressure testing of the pipeline will be conducted on completion of 
construction, and every five years following placement into operation, to verify that the pipe and 
joints remain leak proof.
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Groundwater samples will be collected quarterly for five years and semiannually thereafter.

Organic Mass Loading, kg/quarter = [Q (Caver.) (D)]! 1000

Q = Darcy Flow, cubic meters per dayWhere:
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• 200 ft. South of the North End of Sauget Area 2 Site R
• Halfway Between North and Center Pumping Well
• Halfway Between South and Center Pumping Well
• 200 ft. North of the South End of Site R

Since the American Bottoms Regional Treatment Facility uses the same treatment processes 
(biodegradation and carbon adsorption) as were used in the Sauget Area 2 Site R groundwater 
treatability study, the POTW should be able to treat this groundwater discharge. American 
Bottoms submitted an NPDES permit renewal application to lEPA in October 2001 that included 
this groundwater discharge. A discharge permit application for the groundwater discharge will 
be submitted in April 2002.

Each well cluster will consist of monitoring wells screened in the Shallow, Middle and Deep 
Hydrogeologic Units. A total of twelve monitoring wells will be installed. Figure 5-1 depicts the 
planned monitoring well network. Soil samples from borings completed for the purpose of 
installing groundwater-quality monitoring wells and groundwater extraction wells and/or 
obtaining geotechnical information on subsurface soils will be screened for the presence of 
NAPL. In addition, existing wells downgradient of Sauget Area 2 Site R will be measured for 
accumulation of NAPL.

Mass loading to the Mississippi River will be determined for each hydrogeologic unit (SHU,

MHU and DHU) using the following equation:

Focused Feasibility Study
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Groundwater Quality Monitoring - Groundwater quality samples will be collected 
downgradient of the physical barrier to determine mass loading to the Mississippi River resulting 
from any contaminants migrating through, past or beneath the barrier wall. Groundwater quality 
samples will be collected from four monitoring well clusters and analyzed for VOCs, SVOCs, 
Herbicides, Pesticides and Metals. TOC and TDS will also be determined for each sample. 
Monitoring well clusters will be constructed on the top of the riverbank downgradient of the 
following locations immediately adjacent to the Mississippi River (Figure 5-1):
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Average TOC Concentration, mg/l

D = 90 days per quarter

Inorganic Mass Loading, kg/quarter = [Q (Caver.) (D)] /1000

Where: Q = Darcy Flow, cubic meters per day

= Average TDS Concentration, mg/l

D = 90 days per quarter

Darcy Flow, cm/day = KIA

Where:

Gradient, m/m = (WLE Routes - WLE River)! D

Where:

D = Distance Between Water Level Measuring Points, meters
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= Water Level Elevation at Route 3, meters amsl 
= Water Level Elevation at River, meters amsl

Hydraulic conductivities of 0.35, 138 and 104 meters per day will be used for the Shallow,

Middle and Deep Hydrogeologic Units.

K = 
I = 
A =

Hydraulic Conductivity, meters per day 
Gradient, meters per meter
Seepage Area, square meters
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Caver.

Caver.

Gradient in each of these hydrogeologic units will be determined by measuring depth to water in 
the monitoring well cluster installed downgradient of the north end of Site R and a water-level 

piezometer cluster installed directly upgradient of this monitoring well cluster on the west side of 

Route 3 (Mississippi Avenue) on property owned by Solutia (Lot F). This water-level piezometer 

cluster will be located approximately 1500 ft. south of the northeast corner of Lot F. Depth to 

water measurements will be converted to water-level elevations. Gradient in each 

hydrogeologic unit will be determined by subtracting the water-level elevation measured in the 

monitoring well cluster at the riverbank from the corresponding water-level elevation in the 

water-level piezometer adjacent to Route 3 and dividing this result by the distance between the 

two water-level measuring points, i.e.:

WLE Routes
WLE River
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Seepage areas of the Shallow, Middle and Deep Hydrogeologic Units are given below:

40,000 ft?

80,000 ft?
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Groundwater levels will be monitored at the physical barrier to determine if gradient control is 

achieved. Gradient control will be determined by:

• Comparing the water-level elevations in one pair of fully penetrating water-level piezometers 

installed at the northwest corner of the physical barrier and one pair of piezometers installed 

at its southwest corner (Figure 5-1). One piezometer of each pair will be installed inside the 

barrier wall and one will be installed outside it. Pumping wells and water-level piezometers 

will be located on the same north/south line. Pumping rates will be adjusted so that the 

water-level elevation in the inside piezometer at each corner of the barrier wall is the same 

as the water-level elevation in the outside piezometer. This will ensure that groundwater

Mass loading for each hydrogeologic unit will be calculated using average TOC and TDS 

concentration in the unit. Total mass loading to the Mississippi River will be determined by 

summing the mass loads for the Shallow Hydrogeologic Unit, Middle Hydrogeologic Unit and 

Deep Hydrogeologic Unit. Total mass loading will be plotted over time to track changes in the 
amount of mass discharging to the Mississippi River.

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

Groundwater Level Monitoring - Groundwater level monitoring will be done to ensure 

acceptable performance of the physical barrier installed to abate the impact of groundwater 

discharging to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; 

Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other industrial facilities in the 
Sauget area. Soil samples from the borings completed for the purpose of installing water-level 

piezometers will be screened for the presence of NAPL. In addition, existing wells 
downgradient of Sauget Area 2 Site R will be measured for accumulation of NAPL.

• Shallow Hydrogeologic Unit Seepage Area = (2000 ft. Wide) (20 ft. Deep) =
• Middle Hydrogeologic Unit Seepage Area = (2000 ft. Wide) (30 ft. Deep) = 60,000 ft?

• Deep Hydrogeologic Unit Seepage Area = (2000 ft. Wide) (40 ft. Deep) =

Converting to metric units, the seepage faces of the SHU, MHU and DHU are, respectively,
3,700 m^, 5,500 m^and 7,300 m^.
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Physical barrier pumping rates will not be increased to the point where water levels inside the 

barrier wall are lower that water levels outside the barrier wall. Operating the physical barrier in 

this manner effectively turns it into a large collection well that will have little or no effect on 

achieving short-term or long-term performance measures. However, it will potentially have a 

large adverse impact on the ability of the POTW to treat the increase flow from the hydraulic

discharging to the physical barrier is controlled. Electronic water-level recorders will be 

installed in each piezometer and telemetry will be used to send the water-level data to the 

pump controller. Groundwater elevations inside and outside each corner of the barrier wall 

will be compared by the pump controller and pumping rates will be adjusted to maintain the 

same groundwater level elevation inside the barrier wall as measured outside the wall.

• Comparing the water-level elevations in one pair of fully-penetrating water-level piezometers 

installed halfway between the south pumping well and the center pumping well and one pair 

installed halfway between the north pumping well and the center pumping well. One 

piezometer of each pair will be installed on the downgradient side of the barrier wall and the 

other piezometer will be installed on the upgradient side (Figure 5-1). Pumping wells and 

water-level piezometers on the upgradient side of the barrier wall will be located on the 

same north/south line. Water-level piezometers downgradient of the barrier wall will be 

installed 20 feet away from the wall. Pumping rates will be adjusted so that the water-level 

elevation in the upgradient piezometer of each pair is the same as the water-level elevation 

in the downgradient piezometer. This will ensure that groundwater discharging to the 

physical barrier is controlled. Electronic water-level recorders will be installed in each 

piezometer and telemetry will be used to send the water-level data to the pump controller. 

Groundwater elevations inside and outside the north/south portion of the barrier wall will be 
compared by the pump controller and pumping rates will be adjusted to maintain the same 

groundwater level elevation inside the barrier wall as measured outside the wall.

• Groundwater levels will be measured manually on a quarterly basis in existing wells B-21B, 

B-22A, B-24C, B-25A, B-25B, B-26A, B-26B, B-28A, B-28B and B-29B to supplement 

gradient control information from the water-level piezometers. Wells B-27B, B-23B, B-30B 

and B-31B and B-31C no longer exist and, therefore, cannot be used to supplement the 

groundwater level data set.

Focused Feasibility Study
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5.2.1 Overall Protection of Human Health and the Environment

June 13,2002 Page 5-11

barrier. Treatment costs will also substantially increase without any corresponding increase in 

environmental protection.

Surface water and sediment samples will be collected at Sediment Sampling Stations - 2, 3, 4, 5 

and 9, where toxicity was observed in October/November 2000, and analyzed for VOCs, 

SVOCs, Herbicides, Pesticides and Metals. Constituent concentrations will be plotted as a 
function of time and compared to the site-specific, toxicity-based, protective concentrations to 

determine progress toward achieving these targets.

Sediment and surface water sampling will be conducted twice a year, once during the summer 

low flow period and once during the winter low flow period, when groundwater discharge to the 

Mississippi River is high.

The June 2001 Ecological Risk Assessment (Menzie-Cura) demonstrated that groundwater 
discharging to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; 
Sauget Area 1 Sites G, H, I and L; the W.K. Krummrich plant and other industrial facilities in the 
Sauget area adversely impacted sediment and surface water in the Mississippi River. In 
addition, site-specific compounds were present in fish tissue collected in this area at higher 
concentrations than were detected in fish tissue collected upstream and downstream of the 
plume discharge area.

Surface Water and Sediment Monitoring - Sediment and surface water samples will be 

collected in the plume discharge area downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R 

and S; Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other industries in the 

Sauget area to determine the effect of any contaminants migrating through, past or beneath the 

barrier wall and discharging to the Mississippi River. Impact will be determined by comparing 

constituent concentrations to site-specific, toxicity-based, protective concentrations derived from 

existing sediment and surface water chemistry and toxicity data. An Apparent Effects Threshold 

approach will be used to derive site-specific, protective constituent concentrations for sediments 

and a Toxic Units approach will be used to derive site-specific, protective constituent 

concentrations for surface water.
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5.2.2 Compliance with ARARs

5.2.3 Long-Term Effectiveness and Permanence

5.2.4 Reduction of Toxicity, Mobility or Volume
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Construction and operation of a physical barrier will protect the Mississippi River from adverse 
ecological impact resulting from impacted groundwater discharge to surface water. Protection 
will be achieved by capturing impacted groundwater that results in surface water and sediment 
toxicity and fish tissue bioaccumulation. Performance of groundwater quality, groundwater level 
and bioaccumulation monitoring will ensure that remedial action objectives are met.

If the Agency waives compliance with ARARs as allowed by guidance (Section 3.3.1), there are 
no chemical-specific ARARs for an interim remedial action to protect surface water 
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and 
L; the W.K. Krummrich plant and other industrial facilities in the Sauget area except those that 
govern the discharge of groundwater to a POTW. A physical barrier remedial alternative, as 
included in Alternative B, meets the objective of containing the discharge of impacted 
groundwater to surface water to the point where aquatic impact is reduced to acceptable levels. 
This alternative will not adversely impact floodplains or wetlands, so it is compliant with location­
specific ARARs. Groundwater Alternative B will also achieve compliance with action-specific 
ARARs.

A physical barrier and groundwater extraction wells used for control of impacted groundwater at 
the downgradient edge of Sauget Area 2 Site R will provide the benefit of preventing 
groundwater with contaminants in excess of allowable concentrations from discharging to the 
Mississippi River. The barrier wall and extraction wells, along with monitoring and institutional 
controls, will provide more long-term effectiveness and permanence than the No Action 
Alternative

Implementation of institutional controls can reduce and/or control impact on human health by 
warning the public of the potential risks associated with eating fish caught in the plume 
discharge area.
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5.2.5 Short-Term Effectiveness

5.2.6 Implementability
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This alternative reduces the mobility of groundwater contaminants by providing physical and 
hydraulic control and removal of affected groundwater before it discharges to the Mississippi 
River downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, 
I and L; the W.K. Krummrich plant and other industrial facilities in the Sauget area. In the long 
term, this alternative also reduces the toxicity and volume of groundwater contaminants through 
the action of natural processes, such as biodegradation, adsorption, dilution, volatilization and 
chemical reactions with subsurface materials, occurring between the source areas and the 
hydraulic barrier and by removing and treating impacted groundwater migrating to the 
Mississippi River.

Installation of a physical barrier and a three-well groundwater extraction system can be 
accomplished with conventional materials and equipment. The extraction wells can be 
expected to have comparatively high maintenance, operation and replacement requirements.
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Physical and hydraulic containment more quickly mitigates the potential for impacted 
groundwater discharging downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget 
Area 1 Sites G, H, I and L; the W.K. Krummrich plant and other industrial facilities in the Sauget 
area than the No Action Alternative. The time needed to design, approve, procure, construct 
and start up the physical containment system is expected to be on the order of 12 months or 
less.

Implementation of this alternative will present minimal risk to human health and the 
environment. Potential exposure to soil and/or groundwater while installing the physical barrier 
and groundwater extraction and monitoring wells or conducting groundwater monitoring will be 
controlled by the use of appropriate health and safety procedures. Investigation-derived waste 
and purge water produced during well development and sampling will be managed and 
disposed of as provided for in an appropriate sampling and analysis plan. Extracted 
groundwater will be discharged to the Village of Sauget PChem Plant and the American 
Bottoms Regional Treatment Facility in compliance with applicable standards and permits.
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5.2.7 Cost

Description Capital Cost O&M Cost (PV) Total Cost (PV)

Institutional Controls 0 248.181 248,181

Monitoring 80,924 1,764,603 1,848,527

Hydraulic Barrier 6,721,973 323,821 7,045,794

Groundwater Treatment 0 17,446,864 17,446,864

$6,802,897 $19,783,469 $26,586,366Total

5. 3 Groundwater Alternative C - Hydraulic Barrier

This alternative includes the following elements:
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• Institutional Controls
• Hydraulic Barrier
• Groundwater T reatment
• Monitoring

- Groundwater Quality Monitoring
- Groundwater Level Monitoring
- Surface Water and Sediment Monitoring

The cost presented above is based on continuing corrective action for 30 years, which is 
considered appropriate for comparative purposes. A discount rate of 7% was used in the cost 
calculations. Costs were derived primarily from the ECHOS Environmental Remediation: 
Assemblies Cost Book, 1998. Costs were developed in accordance with USEPA Publication 
No. 9355.0-75, A Guide to Developing and Documenting Cost Estimates During the Feasibility 
Study, July 2000. This is an order-of-magnitude engineering cost estimate that is expected to 
be within -30 to +50% of the actual project cost. A more complete breakdown of the cost 
estimate is provided in Table 5-1.

The cost for this alternative, including capital costs, monitoring and reporting costs and annual 
maintenance costs, on a present value (PV) basis is as follows.
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High Monthly Average River Flow

Average Monthly Average River Flow

Low Monthly Average River Flow
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Institutional controls, groundwater treatment and groundwater quality and sediment and surface 
water quality monitoring were discussed in Section 5.2 and will not be repeated here.
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River Stage 
(ft, amsl)

Hydraulic Barrier - Three partially penetrating groundwater recovery wells, capable of pumping 
a combined total of 606 to 1,448 gpm, will be installed downgradient of Sauget Area 2 Site R to 
abate discharge of impacted groundwater to surface water downgradient of Sauget Area 2 Sites 
O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and 
other industries in the Sauget area to the point where the impact on the Mississippi River is 
reduced to acceptable levels. Modeling indicates that groundwater discharges to the 
Mississippi River for high, average and low river stage conditions are 160, 535 and 880 gpm, 
respectively (Volume II - Design Basis and Design). Capture zone theory indicates that a 
pumping rate of twice the Darcy flow is needed to control the impacted groundwater 
downgradient of Sauget Area Site R. Consequently, pumping rates need to vary from 606 to 
1,448 gpm to control groundwater discharge to surface water. Pumping rates will be controlled 
by river stages as follows:

Pumping Rate
(gpm)



DETAILED ANALYSIS OF ALTERNATIVES

Page 5-16June 13, 2002

Note that zero river stage is at EL379.94 ft, amsl. The highest recorded river stage was +49.58 
(EL429.52 ft, amsl) and the lowest recorded stage is -6.2 (EL373.74 ft, amsl).

Groundwater levels will be monitored at the hydraulic barrier to determine if gradient control is 

achieved. Gradient control will be determined by comparing the water-level elevations in two 

fully penetrating water-level piezometers to groundwater levels in two downgradient monitoring 

well clusters adjacent to the Mississippi River (Figure 5-2). One piezometer will be installed half 

way between the north pumping well and the center pumping well; the other will be installed 

halfway between the south pumping well and the center pumping well. Pumping wells and 

water-level piezometers will be located on the same north/south line. Pumping rates will be 
adjusted so that the water-level elevation in the two piezometers is one foot less that the water 

level in the Shallow, Middle and Deep Hydrogeologic Units. This will ensure that discharge of 

impacted groundwater to the Mississippi River is controlled.

Electronic water-level recorders can be installed in each piezometer and telemetry can be used 

to send the groundwater-level data to the pump controller. Electronic water-level recorders can 

be installed in the two monitoring well clusters downgradient of the two gradient control water 

level piezometers to determine groundwater level elevation at the riverbank. Telemetry can be 

used to send this groundwater level information to the pump controller. Groundwater elevation 

at the riverbank and groundwater elevation in the gradient control piezometers can be 

compared by the pump controller and hydraulic barrier pumping rates can be adjusted to 

maintain a one foot negative differential between them.

Groundwater Level Monitoring - Groundwater level monitoring will be done to ensure 

acceptable performance of the hydraulic barrier installed to abate the impact of groundwater 

discharging to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; 

Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other industrial facilities in the 

Sauget area.

Hydraulic barrier pumping rates will not be increased if water levels in the two monitoring-well 

clusters downgradient of the water-level piezometers are at or below river level elevation. 

Pumping river water will have little or no effect on achieving short-term or long-term 
performance measures, however, it will potentially have a large adverse impact on the ability of
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5.3.1 Overall Protection of Human Health and the Environment

5.3.2 Compliance with ARARs
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If the Agency waives compliance with ARARs as allowed by guidance (Section 3.3.1), there are 
no chemical-specific ARARs for an interim remedial action to protect surface water 
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and 
L; the W.K. Krummrich plant and other industrial facilities in the Sauget area except those that 
govern the discharge of groundwater to a POTW. A hydraulic barrier remedial alternative, as

The June 2001 Ecological Risk Assessment (Menzie-Cura) demonstrated that groundwater 
discharging to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; 
Sauget Area 1 Sites G, H, I and L; the W.K. Krummrich plant and other industrial facilities in the 
Sauget area adversely impacted sediment and surface water in the Mississippi River. In 
addition, site-specific compounds were present in fish tissue collected in this area at higher 
concentrations than were detected in fish tissue collected upstream and downstream of the 
plume discharge area.

Construction and operation of a hydraulic barrier will protect the Mississippi River from adverse 
ecological impact resulting from impacted groundwater discharge to surface water. Protection 
will be achieved by capturing impacted groundwater that results in sediment toxicity. 
Performance of groundwater quality, groundwater level and bioaccumulation monitoring will 
ensure that remedial action objectives are met.

One fully penetrating water-level measurement piezometers will be installed north of the 

northern pumping well and one piezometer will be installed south of the southern pumping well 

to determine the width of the gradient control zone created by the hydraulic barrier (Figure 5-2).

the POTW to treat the increase flow from the hydraulic barrier. Treatment costs will also 
substantially increase without any corresponding increase in environmental protection.

Implementation of institutional controls can reduce and/or control impact on human health by 
warning the public of the potential risks associated with eating fish caught in the plume 
discharge area.

Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S



DETAILED ANALYSIS OF ALTERNATIVES

5.3.3 Long-Term Effectiveness and Permanence

5.3.4 Reduction of Toxicity, Mobility or Volume

5.3.5 Short-Term Effectiveness

June 13, 2002 Page 5-18

The addition of hydraulic containment to performance monitoring and institutional controls more 
quickly mitigates the potential for impacted groundwater discharging downgradient of Sauget 
Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and L; the W.K. Krummrich 
plant and other industrial facilities in the Sauget area than the No Action alternative. The time 
needed to design, approve, procure, construct and start up the hydraulic containment system is 
expected to be on the order of 12 months or less.

included in Alternative C, meets the objective of containing the discharge of impacted 
groundwater to surface water to the point where aquatic impact is reduced to acceptable levels. 
This alternative will not adversely impact floodplains or wetlands, so it is compliant with location­
specific ARARs. Groundwater Alternative B will also achieve compliance with action-specific 
ARARs.

Extraction wells used for hydraulic containment at the downgradient edge of Sauget Area 2 Site 
R provide the benefit of preventing groundwater with contaminants in excess of allowable 
concentrations from discharging to the Mississippi River. The extraction wells will provide more 
long-term effectiveness and permanence than the No Action Alternative

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

This alternative reduces the mobility of groundwater contaminants by providing hydraulic control 
and removal of affected groundwater before it discharges to the Mississippi River downgradient 
of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and L; the W.K. 
Krummrich plant and other industrial facilities in the Sauget area, in the long term, this 
alternative also reduces the toxicity and volume of groundwater contaminants through the action 
of natural processes, such as biodegradation, adsorption, dilution, volatilization and chemical 
reactions with subsurface materials, occurring between the source areas and the hydraulic 
barrier and by removing and treating impacted groundwater migrating to the Mississippi River.



DETAILED ANALYSIS OF ALTERNATIVES

5.3.6 Implementability

5.3.7 Cost

Capital Cost O&M Cost (PV) Total Cost (PV)Description

Institutional Controls 0 248,181 248,181

Monitoring 80,924 1,764,603 1,845,527

Hydraulic Barrier 458,679 565,142 1,023,821

Groundwater Treatment 0 47,220,670 47,220,670

Total $539,603 $49,798,596 $50,338,199

June 13, 2002 Page 5-19

Installation of a three-well, hydraulic-barrier groundwater extraction system can be 
accomplished with conventional materials and equipment. The extraction wells can be 
expected to have comparatively high maintenance, operation and replacement requirements.

The cost presented above is based on continuing corrective action for 30 years, which is 
considered appropriate for comparative purposes. A discount rate of 7% was used in the cost 
calculations. Costs were derived primarily from the ECHOS Environmental Remediation: 
Assemblies Cost Book, 1998. Costs were developed in accordance with USEPA Publication

The cost for this alternative, including capital costs, monitoring and reporting costs and annual 
maintenance costs, on a present value (PV) basis is as follows.

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

Implementation of this alternative will present minimal risk to human health and the 
environment. Potential exposure to groundwater while installing extraction and groundwater 
monitoring wells or conducting groundwater monitoring will be controlled by the use of 
appropriate health and safety procedures. Investigation-derived waste and purge water 
produced during well development and sampling will be managed and disposed of as provided 
for in an appropriate sampling and analysis plan. Extracted groundwater will be discharged to 
the Village of Sauget PChem Plant and the American Bottoms Regional Treatment Facility in 
compliance with applicable standards and permits.
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June 13, 2002 Page 5-20

No. 9355.0-75, A Guide to Developing and Documenting Cost Estimates During the Feasibility 
Study, July 2000. This is an order-of-magnitude engineering cost estimate that is expected to 
be within -30 to +50% of the actual project cost. A more complete breakdown of the cost 
estimate is provided in Table 5-2.

Focused Feasibility Study
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S
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Figure 5 -1
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Figure 5 - 2
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TABLES

Table 5-1

Groundwater Alternative B - Physical Barrier

Cost Estimate

File SR033102(2)March 31,2002
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»
$385,473

Page 1 of 6

O&M
(PV)

Table 5-1
Groundwater Alternative B - Physical Barrier

NOTES:
Costs are installed costs and include equipment, labor and materials.
Primary source of cost data: ECHOS Environmental Remediation Cost Data 1998 - Assemblies. 
All work done in level D.

Summary
Capital Institutional Controls

Monitor Well/Piezometer Installation
Jet-Grouted Barrier Wall Installation

$0
$80,924 

”$6'336,500

$6,802,897

Si’?,446,864
$19,783,469
$26,586,366

Institutional Controls
Monitoring___________________
Extraction System O&M
Ground water Treatment at POTW_______
Subtotal, O&M Costs, Present Value

Total Costs:

Extraction Well Installation
Ground water Treatment at POTW 
Subtotal, Capital Costs

$248,181 
■■■$i'764,603 
’“”$323,821



Extended Cost Per WellUnit Unit Cost Quantity

LS $3,308 $3,3081 3

$24,155LF $402.58 60 20

I

1

LS
Subtotal:

Item: Extended CostUnit Unit Cost Quantity

LS
Subtotal

Page 2 of 6

15
255

3 
330

75
502

90
20

1

Design & Permitting (15% of Capital 
Costs)

LF
CY
CY
CY

LS
SF

$50,000
$13.00

3
3
1

$13,969
$3,231 

$10,000

$86,820
$2,187 
$2,470 
$7,047

$50,000 
$5,460,000

75
270

60
3

5
85

1
110

Capital 
Costs

Design & Permitting (15% of Capital 
Costs)

Ea
Ea
Ea

12-in HDPE Piping (header and discharge 
piping)
Cat 225 Trenching, 1.5 CY
950 3 CY Backfill w/ Excavated Mat’l
Vibrating Plate Compaction

Table 5-1
Groundwater Alternative B - Physical Barrier

12-in SS Well Screen
12-in SS Well Plug
HS Auger, 16-in OD 
Drums
Haul Drummed Waste (1 Trip)
Cuttings Disposal (per Drum, Stabilization
Required)
Gravel Pack
Cement Grout
Surface CompletionA/ault
GW Pump, 5 HP, 230V, VFD, Controls
Probe
Restricted Area Well Protection
Control Building

Ea
LF
LF
Ea

Barrier Wail Installation
Mob/Demob for Jet-Grouted Barrier Wall
Installation
Total Construction Costs

$826,500 
$6,336,500

$50,279 
$385,473

12-in SS Casing, 5-ft Flush Thread Section LF 
LF
Ea 
LF 
Ea 
Mi

$430,33 
$359.72 
$767.56
$110.28 
$65.19
$1.44

$236.33 
$36.79 
$14.69 
$3,659

$14.47
$1.23 
$1.70 
$4.85

1
420000

6000
1778
1453
1453

$6,455 
$91,729 
$2,303 

$36,392 
$4,889 
$723

$17,725
$9,933
$881

$10,977

$4,656 
$1,077 

$10,000

Capital
Costs

No.
WellsExtraction Well Installation Item:

Mob/Demob Rig & Crew for Recovery 
Well Installation
12-in SS Casing, 10-ft Flush Thread
Section
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Intermediate
Zone (60 tt 
td) Unit

LS
DAY
DAY
LF
LF
DAY 
LF
LF 
EA 
LF
EA
EA
EA

Unit 
LS“
DAY 
DAY 
LF 
LF 
DAY 
LF 
LF 
EA 
LF 
EA 
EA 
EA

Table 5-1
Groundwater Alternative B - Physical Barrier

Unit Cost 
$2,401.00 
$184.30 
$205.34 
$21.73 
$18.41 
$63.86 
$43.66 
$9.27

$18.43 
$0.92 

$34.34 
$365.64

$61.84

Unit Cost 
$2,401.00 

$184.30 
$205.34 

$21.73 
$18.41 
$63.86 
$43.66 

$9.27 
$18.43 

$0.92 
$34.34 

$365.64 
$61.84

Deep Zone 
(100 ft)

Quantity Extended Cost 
0
2
2

50
10
2

60
12

1
46

1
1

_______4
Intermediate Zone Subtotal, per Well

Extended Cost
$600 Based on 4 
$553 well clusters 
$616

$1,956 
$184 
$192 

$4,366 
$111
$18 
$79 
$34

$366
________ $247 

$9,323

$0 
$369
$411 

$1,087 
$184 
$128

$2,620
$111

$18
$42 
$34 

$366 
$247 

$5,617

Monitoring Well Installation Item:
Mob/Demob
OVA
Decon
2-in SS Well Casing
2-in SS Well Screen
2-in Submersible Pump
Hollow-stem Auger, 8-in OD
2-in Screen Filter Pack 
Surface Pad, 4x4x4in
2-in Well, Portland Cement Grout
2-in Well, Bentonite Seal 
8x8x5-ft Steel Cover
5-ft Guard Posts

Monitoring Well Installation Item: 
Mob/Demob
OVA
Decon
2-in SS Well Casing
2-in SS Well Screen
2-in Submersible Pump
Hollow-stem Auger, 8-in OD
2-in Screen Filter Pack
Surface Pad, 4x4x4in
2-in Well, Portland Cement Grout
2-in Well, Bentonite Seal
8x8x5-ft Steel Cover
5-ft Guard Posts

Quantity
0^

3
3

90
10
3

100
12

1
86

1
1

______________________ 4
Deep Zone Subtotal, per Well



4 Piezometers
120 ft td

Page 4 of 6

Unit
LS” 
DAY
DAY 
LF
LF
DAY
LF
LF 
EA
LF
EA 
EA
EA

$18,113
4 

$8,472 
$80,924

Monitoring Well Installation Total, per Three Zone Well Cluster 
Number of Clusters
Piezometer well Installation (4 fully penetrating wells)
Total Monitoring Well/Piezometer Installation

Table 5-1
Groundwater Alternative B - Physical Barrier

Shallow Zone 
(30 ft td)

Piezometer Installation Item:
Mob/Demob
1-in SS Well Casing
1-in SS Well Screen

Unit
LS”
LF
LF____________
Total Piezometers

Unit Cost 
$2,401.00 

$14.49
$12.28

Extended Cost 
$2,401
$1,159

_______ $4,912 
$8,472

Quantity
0
1
1

20
10

1
30
12

1
16

1
1

_______________ 4
Shallow Zone Subtotal, per Well

Unit Cost 
$2,401.00 

$184.30 
$205.34 

$21.73 
$18.41 
$63.86 
$43.66 

$9.27 
$18.43 

$0.92 
$34.34 

$365.64 
$61.84

Monitoring Well Installation Item:
Mob/Demob
OVA
Decon
2-in SS Well Casing
2-in SS Well Screen
2-in Submersible Pump
Hollow-stem Auger, 8-in OD
2-in Screen Filter Pack
Surface Pad, 4x4x4in
2-in Well, Portland Cement Grout
2-in Well, Bentonite Seal 
8x8x5-ft Steel Cover
5-ft Guard Posts

Quantity
1

80
400

Extended Cost
$0 

$184 
$205 
$435 
$184 
$64 

$1,310 
$111
$18 
$15 
$34 

$366 
_______ $247 

$3,174



Item;
4

$13,920

Present Value, 5 yr period

Item:
$175 4

$6,960

Page 5 of 6

Unit

Unit

$10,968 wells/cluster
3

$4,968 samples/event
12

no. events/yr
2

$21,936 wells/cluster
3 

$9,936 samples/event
12

no. events/yr
4

48
48
48
48 
48 
12
12
12
12
12
96 

240
96

2008
96

4

24
24
24
24
24

6
6
6
6
6

48
120
48

1004
48

2

Period
30
5

Period
5

Ea
Ea
Ea
Ea
Ea 
Day
Wk
Day 
Day 
Day
Ea 
Hr
Ea 
Mi
Ea
Ea

Ea
Ea
Ea 
Ea
Ea 
Day 
Wk
Day 
Day 
Day
Ea 
Hr
Ea 
Mi
Ea
Ea

Table 5-1
Groundwater Alternative B - Physical Barrier

Unit Cost Quantity
24

Present Value 
$761,243

Present Value, 30 yr period
Present Value, 5 yr period
Present Value, Years 5 thru 30
Note: Quarterly sampling years 1 through 5, semi-annual samp ing years 5 through 30.

Extended Cost 
$4,200

Quarterly GW Sampling
Volatiles

Extended Cost 
$8400

Semi-Annual GW Sampling
Volatiles

$457 
$290 
$207 
$182 
$225 
$184 
$192 
$228

$33
$50 
$65 
$85 

$6.21
$1.50
$140 

$15,000

$8,736 
$10,800
$2,208
$2,304
$2,736 
$396
$600

$6,240 
$20,400

$596
$3,012 

$13,440 
$60,000 

$185,660

Present Value 
$1,151,932 

$380,622
$771,311

$457
$290 
$207 
$182 
$225 
$184 
$192 
$228 
$33
$50
$65 
$85 

$6.21
$1.50 
$140 

$15,000

$4,368 
$5,400 
$1,104 
$1,152 
$1,368 
$198 
$300 

$3,120 
$10,200

$298 
$1,506 
$6,720 

$30,000 
$92,830

Discount
Rate

0.07
0.07

Discount
Rate

0.07

O&M
Costs

o&ivr
Costs

Semi-volatiles
Metals
PCBs/Pesticides
Dioxins
Herbicides
QVA
Pump
Water Quality Meter
Truck
PPE
Drums
Sampling Crew
Drum Loading
Drum Transport
Drum Disposal
Report________________________________

Subtotal, Semi-Annual GW Sampling:

Semi-volatiles
Metals
PCBs/Pesticides
Dioxins
Herbicides
QVA
Pump
Water Quality Meter
Truck
PPE
Drums
Sampling Crew
Drum Loading
Drum Transport
Drum Disposal
Report________________________________

Subtotal, Quarterly GW Sampling:

Unit Cost 
$175

Quantity
48



Hem:

Present Value, 30 yr period

281,196

Present Value, 30 yr period

Item:

Present Value, 30 yr period

Costs Item

$5,000
Subtota

Present Value, 30 yr period

Page 6 of 6

Unit

Ea
Hr

Period
30

Period
30

Unit 
Ea 
Ea

O&M
Costs Unit Cost Quantity [Extended Cost 

$5

Period
30

Period
30

Quantity
4
1

Bioaccumulation Sampling
Mob/Demob.______________
Fish Composites__________
Analyses_________________
Report__________ __ __________________

Subtotal, Bioaccumulation Sampling

Unit
10^ gal

$5,000
$20,000

$1,405,980 
$1,405,980

Institutional Controls
Qtrly Inspection, Report
Annual Fencing, Signage Repairs
Annual Public Meetings, Information 
Distribution

Unit
Ls 
Ea
Ea 
Ls

Flow, gpm
535

Extended Cost
$5,000 

________$2,700
________$6,000
________$5,000

$18,700

Operation
Monthly Maintenance
Well Pump Replacement
Electrical___________ __________________

Subtotal, Operation & Treatment

Present Value 
$248,181

Extended Cost 
$7,200 
$3,040 

$15,856 
$26,096

Extended Cost
$10,000

$5,000

Present Value 
$232,049

Unit Cost 
$2,500 
$5,000

Present Value 
$17,446,864

Unit Cost
$600.00

$3,040
$1.81

Table 5-1
Groundwater Alternative B - Physical Barrier

Discount
Rate

0.07

Discount
Rate

0.07

Quantity
12

1
8760

O&M
Costs

Discount
Rate

0.07

O&M
Costs

, Annual Institutiona
Discount

Rate

0.07

Treatment Item:

TreatmenVDisposal to POTW ________
Subtotal, Operation & Treatment

Unit Cost
$5,000

900
2000
5000

Quantity
1

_______3 
_______3

1

Present Value
$323,821

______ 1_
Controls
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Table 5 - 2

Groundwater Alternative C - Hydraulic Barrier

Cost Estimate

File SR033102(2)March 31,2002

Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S



$248,181
$1,764,603

Page 1 of 6

O&M 
(PV)

NOTES:
Costs are installed costs and include equipment, labor and materials.
Primary source of cost data: ECHOS Environmental Remediation Cost Data 1998 - Assemblies.
POTW cost information provided by Solutia.
All work done in level D.

Summary
Capital

Ground water Treatment at POTW________
Subtotal, O&M Costs, Present Value______

Total Costs:

Table 5-2
Groundwater Alternative C - Hydraulic Barrier

$458,679$6
$539,603

$0
$80'924

...J565J42
$47,220,670 
$49,798,596
$50,338,199

Institutional Controls
Monitoring
Operation and Maintenance of Hydraulic
Barrier

Institutional Controls
Monitor Well/Piezometer Inst'allation
Design, Procurement and Construction of
Hydraulic Barrier
Groundwater Treatment at POTW______
Subtotal, Capital Costs



Extended CostQuantityUnit Unit Cost

$3,308LS $3,308 1 3

12-in SS Casing, 10-ft Flush Thread Section LF $402.58 $24,15560 20

J

1

LS

Page 2 of 6

15
255

3
330

75
502

Per
Well

LF
CY
CY
CY

75
270

60
3

3
3
1

90
20

1

$136,680
$3,062 
$3,458 
$9,866

$23,085
$3,231 

$10,000

5
85

1
110

Ea
Ea
Ea

16-in HOPE Piping (header and discharge 
piping)
Cat 225 Trenching, 1.5 CY
950 3 CY Backfill w/ Excavated Mat’l 
Vibrating Plate Compaction

Ea
LF
LF
Ea

LF
LF
Ea
LF
Ea
Mi

12-in SS Casing, 5-ft Flush Thread Section
12-in SS Well Screen
12-in SS Well Plug
HS Auger, 16-in OD
Drums
Haul Drummed Waste (1 Trip)
Cuttings Disposal (per Drum, Stabilization
Required)
Gravel Pack
Cement Grout
Surface CompletionA/ault
GW Pump, 25 HP, 460V, VFD, Controls
Probe
Restricted Area Well Protection
Control Building

Design & Permitting (15% of Capital Costs)
Subtotal:

$236.33 
$36.79 
$14.69 
$3,659

$22.78 
$1.23 
$1.70 
$4.85

$6,455 
$91,729 

$2,303 
$36,392 

$4,889 
$723

$430.33 
$359.72 
$767.56
$110.28
$65.19
$1.44

6000
2489.2
2034.2
2034.2

$17,725
$9,933

$881
$10,977

$7,695
$1,077 

$10,000

Capital
Costs

$59,828 
$458,679

Table 5-2
Groundwater Alternative C - Hydraulic Barrier

No.
WellsHydraulic Barrier Installation Item:

Mob/Demob Rig & Crew for Recovery Well 
Installation



Extended Cost
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Intermediate
Zone (60 ft 
td) Unit

LS
DAY 
DAY
LF
LF
DAY 
LF
LF 
EA 
LF 
EA 
EA
EA

Unit
LS
DAY 
DAY 
LF
LF 
DAY 
LF
LF
EA 
LF
EA 
EA 
EA

Table 5-2
Groundwater Alternative C - Hydraulic Barrier

Unit Cost 
$2,401.00 

$184.30 
$205.34
$21.73
$18.41
$63.86 
$43.66 
$9.27 

$18.43 
$0.92 

$34.34 
$365.64

$61.84

Quantity
0
2
2

50
10

2
60
12

1
46

1
1

_______4
Intermediate Zone Subtotal, per Well

Unit Cost 
$2,401.00 
$184.30 
$205.34
$21.73
$18.41
$63.86
$43.66 
$9.27

$18.43 
$0.92 

$34.34 
$365.64 
$61.84

Extended Cost

$600 Based on 4 
$553 well clusters 
$616

$1,956 
$184
$192 

$4,366 
$111

$18 
$79
$34

$366
_________$247 

$9,323

Deep Zone 
(100 ft)

so
$369 
$411 

$1,087 
$184
$128 

$2,620
$111

$18
$42 
$34 

$366 
$247 

$5,617

Monitoring Well Installation Item:

Mob/Demob
OVA
Decon
2-in SS Well Casing
2-in SS Well Screen
2-in Submersible Pump
Hollow-stem Auger, 8-in OD
2-in Screen Filter Pack
Surface Pad, 4x4x4in
2-in Well, Portland Cement Grout
2-in Well, Bentonite Seal
8x8x5-ft Steel Cover
5-ft Guard Posts

Monitoring Well Installation Item:

Mob/Demob
OVA
Decon
2-in SS Well Casing
2-in SS Well Screen
2-in Submersible Pump
Hollow-stem Auger, 8-in OD
2-in Screen Filter Pack
Surface Pad, 4x4x4in
2-in Weil, Portland Cement Grout
2-in Well, Bentonite Seal
8x8x5-ft Steel Cover
5-ft Guard Posts

Quantity
0^

3
3

90
10
3

100
12

1
86

1
1

_______4
Deep Zone Subtotal, per Well



Extended Cost

120 ft td

Page 4 of 6

Unit
LS
DAY 
DAY 
LF
LF 
DAY 
LF
LF
EA 
LF
EA 
EA
EA

Shallow Zone 
(30 ft td)

$18,113
4 

$8,472 
$80,924

Monitoring Well Installation Total, per Three Zone Well Cluster 
Number of Clusters
Piezometer well Installation (4 fully penetrating wells)________
Total, Monitoring Well/Piezometer Installation

Unit

LF
LF
Total Piezometers

Piezometer Installation Item:

Mob/Demob
1-in SS Well Casing
1-in SS Well Screen

Unit Cost
$2,401.00 

$14.49
$12.28

Unit Cost 
$2,401.00
$184.30 
$205.34 
$21.73 
$18.41
$63.86 
$43.66 
$9.27

$18.43 
$0.92 

$34.34 
$365.64
$61.84

Extended Cost 4 Piezometers 
$2,401
$1,159

_______ $4,912
$8,472

Quantity
0
1
1

20
10

1
30
12

1
16

1
1

_______4
Shallow Zone Subtotal, per Well

Table 5-2
Groundwater Alternative C - Hydraulic Barrier

$0 
$184 
$205 
$435 
$184
$64 

$1,310 
$111

$18
$15 
$34 
$366 
$247 

$3,174

Monitoring Well Installation Item:

Mob/Demob
OVA
Decon
2-in SS Well Casing
2-in SS Well Screen
2-in Submersible Pump
Hollow-stem Auger, 8-in OD
2-in Screen Filter Pack
Surface Pad, 4x4x4in
2-in Well, Portland Cement Grout
2-in Well, Bentonite Seal
8x8x5-ft Steel Cover
5-ft Guard Posts

Quantity

80
400



Item:

$13,920

Subtotal, Quarterly GW Sampling:

Present Value, 5 yr period

Item:

$6,960

Note: Quarterly sampling years 1 through 5, semi-annual sampling years 5 through 30.
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4
$21,936 wells/cluster

3 
$9,936 samples/event

12
no. events/yr

4

4 
$10,968 wells/cluster

3 
$4,968 samples/event

12
no. events/yr

2

Period
30
5

Period
5

Present Value, 30 yr period 
Present Value, 5 yr period 
Present Value, Years 5 thru 30

Quantity
24
24
24
24
24
24

6
6
6
6
6

48
120
48

1004
48

2

Unit
Ea 
Ea
Ea
Ea
Ea
Ea 
Day 
Wk
Day 
Day 
Day 
Ea
Hr
Ea 
Mi
Ea
Ea

O&M
Costs

Unit
Ea
Ea
Ea
Ea
Ea
Ea
Day
Wk
Day 
Day 
Day
Ea
Hr
Ea 
Mi
Ea
Ea

O&M
Costs

Extended Cost 
$8,400

Discount
Rate

0.07
0.07

Extended Cost 
$4,200

$8,736 
$10,800 
$2,208 
$2,304 
$2,736 
$396
$600 

$6,240 
$20,400 

$596 
$3,012 

$13,440
$60,000 

$185,660

$4,368 
$5,400 
$1,104 
$1,152 
$1,368

$198 
$300 

$3,120 
$10,200

$298 
$1,506 
$6,720 

$30,000 
$92,830

Discount
Rate

0.07

Quarterly GW Sampling
Volatiles
Semi-volatiles
Metals
PCBs/Pesticides
Dioxins
Herbicides
OVA
Pump
Water Quality Meter
Truck
PPE
Drums
Sampling Crew
Drum Loading
Drum Transport
Drum Disposal
Report

Semi-Annual GW Sampling
Volatiles
Semi-volatiles
Metals
PCBs/Pesticides
Dioxins
Herbicides
OVA
Pump
Water Quality Meter
Truck
PPE
Drums
Sampling Crew
Drum Loading
Drum Transport
Drum Disposal
Report______________________________

Subtotal, Semi-Annual GW Sampling:

Table 5-2
Groundwater Alternative C - Hydraulic Barrier

Present Value 
$1,151,932 

$380,622 
$771,311

Present Value
$761,243

Quantity

48
48
48
48
48
12
12
12
12
12
96

240
96

2008
96

4

Unit Cost
$175 
$457 
$290 
$207 
$182
$225 
$184 
$192
$228
$33 
$50 
$65 
$85

$6.21
$1.50 
$140 

$15,000

Unit Cost
$175 
$457 
$290 
$207 
$182 
$225 
$184 
$192
$228
$33 
$50 
$65 
$85

$6.21
$1.50 
$140 

$15,000



Extended CostBioaccumulation Sampling Item; Unit Unit Cost Quantity

Mob/Demob. $5,000 $5,000Ls 1

Ea 3 $2,700900

Ea 3 $6,0002000

Ls 5000 1

Present ValuePeriod

Present Value, 30 yr period $232,0490.07 30

761,069

Present Value, 30 yr period

Item:

Subtotal, Operation & Treatment

Present Value, 30 yr period

Item

$5,000

Present Value, 30 yr period
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Unit Cost
$5

Unit
Ea
Ea
Hr

Period
30

Unit
Ea
Ea

Period
30

Period
30

Quantity
4
1

O&M
Costs

Operation
Monthly Maintenance
Well Pump Replacement
Electrical

$5,000 

$18,700

O&M
Costs

O&M
Costs

O&M
Costs

$5,000 
$20,000

Unit
10~" gal

Extended Cost
$10,000

$5,000

Institutional Controls
Qtrly Inspection, Report
Annual Fencing, Signage Repairs
Annual Public Meetings, Information 
Distribution

Quantity Extended Cost 

$3,805,344 
$3,805,344

Present Value
$47,220,670

Unit Cost 
$2,500 
$5,000

Present Value
$248,181

Extended Cost 
$7,200 
$3,040 

$35,303 
$45,543

Present Value 
$565,142

Flow, gpm
1448

Unit Cost
$600.00 
$3,040 

$4.03

Discount
Rate
0.07

Discount
Rate
0.07

Quantity
12

1
8760

Discount
Rate

|Ea_______________
Subtotal, Annual Institutiona

Discount
Rate
0.07

Table 5-2
Groundwater Alternative C - Hydraulic Barrier

Treatment Item:

Treatment/Disposal to POTW 
Subtotal, Operation & Treatment

Fish Composites________________________

Analyses_______________________________

Report_________________________________
Subtotal, Bioaccumulation Sampling

______ 1_
Controls



COMPARATIVE ANALYSIS OF ALTERNATIVES

6.0 COMPARATIVE ANALYSIS OF INTERIM REMEDIAL ALTERNATIVES

3 1 2

Compliance with ARARs 3 1 2

3 1 2

3 1 2

Subtotal 12 4 8

Short-Term Effectiveness 3 2 1

Implementability 1 3 2

Cost 1 2 3

Subtotal 5 7 6

Total Score 17 11 14

June 13, 2002 Page 6-1

Overall Protection 
of Human Health 
and the Environment

Long-term Effectiveness 
and Permanence

Reduction of Toxicity, Mobility 
or Volume Through Treatment

While Alternative A is clearly lower cost and more readily implementable, Alternatives B and C 
are more effective short term and are the better alternatives for protecting public health and the

In the following sections. Groundwater Remedial Alternatives A (No Action), B (Physical Barrier) 
and C (Hydraulic Barrier) are compared to one another to identify the relative advantages and 
disadvantages of each. A forced ranking system was used to identify the alternative that best 
achieves the requirements of the seven evaluation criteria used to evaluate remedial 
alternatives. In this forced ranking system, the alternative that best meets the requirements of a 
criterion was awarded a score of 1, the second best alternative was awarded a score of 2 and 
the third best alternative was awarded a score of 3. Using this ranking method, the alternative 
with the lowest score is the one that best meets the requirements of the seven criteria. The 
comparative analysis is summarized in the following table:

Alternative A 
(No Action)

Focused Feasibility Study 
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S

Alternative B Alternative C
(Physical Barrier) (Hydraulic Barrier)



COMPARATIVE ANALYSIS OF ALTERNATIVES

Overall Protection of Human Health and the Environment6.1

Alternative A does not provide for additional protection of human health and the environment.

e
June 13, 2002 Page 6 - 2

environment, complying with ARARs, providing long-term effectiveness and permanence and 
reducing mobility, toxicity or volume. Alternative B scores higher than Alternative C because it 
provides more long-term effectiveness and permanence and reduction of mobility, toxicity and 
volume. Alternative B and Alternative C can achieve compliance with ARARs if the Agency 
considers it appropriate to waive chemical-specific ARARs as allowed by guidance. Alternative 
B is considered to be better able to achieve ARARs than Alternative C.

Alternative C provides for protection of human health by using institutional controls to mitigate 
potential risks associated with consumption of fish caught in the plume discharge area and 
installation of a hydraulic barrier to reduce the impact of groundwater discharge to surface 
water. In addition to institutional controls and groundwater quality, groundwater level and 
bioaccumulation monitoring. Alternative C includes installation of three partially penetrating 
groundwater recovery wells, capable of pumping a combined total of 606 to 1,448 gpm between 
the downgradient boundary of Sauget Area 2 Site R and the Mississippi River to abate the 
discharge of impacted groundwater from Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget 
Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other industries in the Sauget area.

Alternative B provides for protection of human health by using institutional controls to mitigate 
potential risks associated with consumption of fish caught in the plume discharge area and 
installation of a physical barrier to reduce the impact of groundwater discharge to surface water. 
In addition to institutional controls and groundwater quality, groundwater level and 
bioaccumulation monitoring, Alternative B includes installation of a 3,500 ft. long, "U''-shaped, 
fully penetrating, jet grout barrier wall between the downgradient boundary of Sauget Area 2 
Site R and the Mississippi River to abate the discharge of impacted groundwater from Sauget 
Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich 
plant and other industries in the Sauget area. Three partially penetrating groundwater recovery 
wells, capable of pumping a combined total of 303 to 724 gpm, will be installed inside the "U"- 
shaped barrier wall to control groundwater discharging to the wall. Alternative B is more 
protective of human health and the environment than Alternative A.

Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S



COMPARATIVE ANALYSIS OF ALTERNATIVES

6.2 Compliance with ARARs

6.3 Long-Term Effectiveness and Permanence

6.4 Reduction of Toxicity, Mobility or Volume through Treatment

Short-Term Effectiveness6.5

June 13, 2002 Page 6-3

Alternative C is less protective of human health and the environment than Alternative B because 
a hydraulic barrier is not as protective as a physical barrier.

Alternative A, Alternative B and Alternative C can achieve compliance with ARARs if the Agency 
considers it appropriate to waive chemical-specific ARARs as allowed by guidance.

Alternative A provides no long-term effectiveness and permanence. Alternative B provides 
more long-term effectiveness and permanence than Alternative C because it relies on a physical 
barrier to abate the discharge of groundwater to surface water downgradient of Sauget Area 2 
Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G. H, I and L; the W.K. Krummrich plant 
and other industrial facilities in the Sauget area instead of a hydraulic barrier.

Groundwater Alternative A relies on natural processes to reduce the toxicity, mobility and 
volume of contaminants. Alternative B reduces the mobility of groundwater contaminants by 
physical control and removal of affected groundwater before it discharges to the Mississippi 
River downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, 
I and L; the W.K. Krummrich plant and other industrial facilities in the Sauget area. Alternative 
C reduces the mobility of groundwater contaminants by providing hydraulic control and removal 
of impacted groundwater. In the long term, both Alternative B and Alternative C reduce the 
toxicity and volume of groundwater contaminants through the action of natural processes, such 
as biodegradation, adsorption, dilution, volatilization and chemical reactions with subsurface 
materials, occurring between the source areas and the hydraulic barrier and by removing and 
treating impacted groundwater migrating to the Mississippi River. Both Alternatives B and C are 
more effective than Alternative A in reducing toxicity, mobility or volume. However Alternative B 
reduces toxicity, mobility and volume more than Alternative C because it relies on a physical 
barrier instead of hydraulic barrier to reduce mobility.

Focused Feasibility Study 
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S



COMPARATIVE ANALYSIS OF ALTERNATIVES

Implementability6.6

June 13, 2002 Page 6-4

Alternative C can be implemented more readily than Alternative B because installation of a 
physical barrier is not included in this alternative. Both Alternative B and Alternative C include 
groundwater extraction and discharge to the Village of Sauget PChem plant and the American 
Bottoms Regional Treatment Facility. Additional time will be required to plan, design, procure 
and install the extraction system and to obtain the permit needed to discharge to the ABRTF. 
Both of these alternatives are implementable with conventional materials and equipment.

Implementation of Alternative B and Alternative C poses minimal short-term risk to human 
health and the environment.

Alternative A is more readily implementable than Alternative B or Alternative C because no 
action is required to implement this alternative.

Alternative A is not effective in controlling threats to public health and environment in the short 
term because it relies on long-term, natural processes to reduce the adverse impacts resulting 
from groundwater discharge to surface water. Natural processes will not reduce adverse 
impacts on the Mississippi River in the short term.

Alternatives B and C address the primary potential risk to human health by maintaining existing 
institutional controls and implementing new institutional controls to warn the public of the 
potential risks, if any, associated with eating fish caught in the plume discharge area. In 
addition. Alternative B addresses the adverse impacts resulting from groundwater discharge to 
surface water by the addition of physical containment and Alternative C addresses these 
impacts by through hydraulic containment. Alternative C more quickly mitigates the adverse 
surface water impacts resulting from groundwater discharge to the Mississippi River 
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and 
L; the W.K. Krummrich plant and other industrial facilities in the Sauget area because it can be 
implemented sooner than Alternative B. Consequently, Alternative C is more effective in the 
short term than Alternative B.

Focused Feasibility Study
Interim Groundwater Remedy 
Sauget Area 2 Sites O, Q, R and S

6.7 Cost



COMPARATIVE ANALYSIS OF ALTERNATIVES

Estimated costs for each alternative are summarized below:

Alternative B Alternative CProject Element

(Physical Barrier) (Hydraulic Barrier)

Institutional Controls 248,181248,181

Monitoring 1,845,527 1,845,527

Barrier 7,045,794 1,023,821

Groundwater Treatment 17,446,864 47,220,670

$26,586,366 $50,338,19930-Year Present Value Cost

Estimates for each alternative are included in Tables 5-1 and 5-2.

Page 6 - 5June 13, 2002

No costs are associated with Alternative A. Alternative B ($26.6mm) is significantly less 
expensive than Alternative C ($50.3MM) on a 30-year present value basis and it provides 
greater protection of public health and the environment.

Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, R and S




